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Foreword

The International Organization for Standardization (ISO) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through 1SO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO
collaborates closely with the International Electrotechnicain@ssion (IEC) on all matters of
electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part
3.

Draft International Standards adopted by the technical committees are circulated to the member bodies
for voting. Publication as an International Standard requires approval by at least 75 % of the member

bodies casting a vote.

International Standard ISO 10303-23 was prepared by Technical Committee ISO/Ti6du84ial
automation systems and integration, Subcommittee SC4ndustrial data.

ISO 10303 consists of the following pattsder the general titllndustrial automation systems and
integration - Product data representation and exchange:

— Part 1, Overview and fundamental principles;

— Part 11, Description methods: The EXPRESS language reference manual;

— Part 12, Description method: The EXPRESS-I language reference manual,

— Part 21, Implementation methods: Clear text encoding of the exchange structure;

— Part 22, Implementation method: Standard data access interface specification;

— Part 23, Implementation method: C++ language binding to the standard data access interface;
— Part 24, Implementation method: C language binding to the standard data access interface;

— Part 26, Implementation method: Interface definition language binding to the standard data
access;

— Part 31, Conformance testing methodology and framework: General concepts;

— Part 32, Conformance testing methodology and framework: Requirements on testing laboratories
and clients;

vii
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— Part 34, Conformance testing methodology and framework: Abstract test methods;

— Part 35, Conformance testing methodology and framework: Abstract tdsbdador SDAI
implementations;

— Part 41, Integrated generic resources: Fundamentals of product description and support;
— Part 42, Integrated generic resources: Geometric and topological representation;
— Part 43, Integrated generic resources: Representation structures;

— Part 44, Integrated generic resources: Product structure configuration;

— Part 45, Integrated generic resource: Materials;

— Part 46, Integrated generic resources: Visual presentation;

— Part 47, Integrated generic resource: Shape variation tolerances;

— Part 49, Integrated generic resource: Process structure and properties;

— Part 101, Integrated application resource: Draughting;

— Part 104, Integrated application resource: Finite element analysis;

— Part 105, Integrated application resource: Kinematics;

— Part 106, Integrated application resource: Building construction core model;

— Part 107, Engineering Analysis Core Application reference model (EA C-ARM);
— Part 201, Application protocol: Explicit draughting;

— Part 202, Application protocol: Associative draughting;

— Part 203, Application protocol: Configuration controlled design;

— Part 204, Application protocol: Mechanical design using boundary representation;
— Part 205, Application protocol: Mechanical design using surface representation;
— Part 207, Application protocol: Sheet metal die planning and design;

— Part 208, Application protocol: Life cycle management - Change process;

viii
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— Part 209, Application protocol: Composite and metallic structural analysis and related design;
— Part 210, Application protocol: Electronic assembly, interconnect, and packaging design;

— Part 212, Application protocol: Electrotechnical design and installation

— Part 213, Application protocol: Numerical control process plans for machined parts;

— Part 214, Application protocol: Core data for automotive design;

— Part 215, Application protocol: Ship arrangement;

— Part 216, Application protocol: Ship moulded forms;

— Part 217, Application protocol: Ship piping;

— Part 218, Application protocol: Ship structures;

— Part 221, Application protocol: Functional data and their schematic representation for process
plant;

— Part 222, Application protocol: Exchange of product data for composite structures;

— Part 223, Application protocol: Exchange of design and manufacturing product information for
casting parts;

— Part 224, Application protocol: Mechanical product definition for process plans using machining
features;

— Part 225, Application protocol: Building elements using explicit shape representation;
— Part 226, Application protocol: Ship mechanical systems;
— Part 227, Application protocol: Plant spatial configuration;

— Part 229, Application protocol: Exchange of design and manufacturing product information for
forged parts;

— Part 230, Application protocol: Building structural frame: Steelwork;

— Part 231, Application protocol: Process engineering data: Process design and process specification
of major equipment;

— Part 232, Application protocol: Technical data packaging core information and exchange;
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— Part 301, Abstract test suite:
— Part 302, Abstract test suite:
— Part 303, Abstract test suite:
— Part 304, Abstract test suite:
— Part 305, Abstract test suite:
— Part 307, Abstract test suite:
— Part 308, Abstract test suite:
— Part 309, Abstract test suite:
— Part 310, Abstract test suite:
— Part 312, Abstract test suite:
— Part 313, Abstract test suite:
— Part 314, Abstract test suite:
— Part 315, Abstract test suite:
— Part 316, Abstract test suite:
— Part 317, Abstract test suite:

— Part 318, Abstract test suite:

©ISO
Explicit draughting;
Associative draughting;
Configuration controlled design;
Mechanical design using boundary representation;
Mechanical design using surface representation;
Sheet metal die planning and design;
Life cycle management - Change process;
Composite and metallic structural analysis and related design;
Electronic assembly, interconnect, and packaging design;
Electrotechnical design and installation;
Numerical control process plans for machined parts;
Core data for automotive mechanical design;
Ship arrangement;
Ship moulded forms;
Ship piping;

Ship structures;

— Part 321, Abstract test suite: Functional data and their schematic representation for process plant;

— Part 322, Abstract test suite:

Exchange of product data for composite structures;

— Part 323, Abstract test suite: Exchange of design and manufacturing product information for

casting parts;

— Part 324, Abstract test suite:

features;

— Part 325, Abstract test suite:

Mechanicaldarct definition for process plans using machining

Building elements using explicit shape representation;
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— Part 326, Abstract test suite: Ship mechanical systems;
— Part 327, Abstract test suite: Plant spatial configuration;

— Part 329, Abstract test suite: Exchange of design and manufacturing product information for
forged parts;

— Part 330, Abstract test suite: Building structural frame: Steelwork;

— Part 331, Abstract test suite: Process engineering data: Process design and process specification
of major equipment;

— Part 332, Abstract test suite: Technical data packaging core information and exchange;
— Part 501, Application interpreted construct: Edge-based wireframe;

— Part 502, Application interpreted construct: Shell-based wireframe;

— Part 503, Application interpreted construct: Geometrically bounded 2D wireframe;
— Part 504, Application interpreted construct: Draughting annotation;

— Part 505, Application interpreted construct: Drawing structure and administration;
— Part 506, Application interpreted construct: Draughting elements;

— Part 507, Application interpreted construct: Geometrically bounded surface;

— Part 508, Application interpreted construct: Non-manifold surface;

— Part 509, Application interpreted construct: Manifold surface;

— Part 510, Application interpreted construct: Geometrically bounded wireframe;

— Part 511, Application interpreted construct: Topologically bounded surface;

— Part 512, Application interpreted construct: Faceted boundary representation;

— Part 513, Application interpreted construct: Elementary boundary representation;
— Part 514, Application interpreted construct: Advanced boundary representation;

— Part 515, Application interpreted construct: Constructive solid geometry;

Xi
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— Part 517, Application interpreted construct: Mechanical design geometric presentation;
— Part 518, Application interpreted construct: Mechanical design shaded representation;
— Part 519, Application interpreted construct: Geometric tolerances;

— Part 520, Application interpreted construct: Associative draughting.

The structure of this International Standard is described in ISO 10303-1. The numbering of the parts of
the International Standard reflects its structure:

— Parts 11 to 12 specify the description methods,
— Parts 21 to 26 specify the implementation methods,
— Parts 31 to 35 specify the conformance testing methodology and framework,
— Parts 41 to 49 specify the integrated generic resources,
— Parts 101 to 107 specify the integrated application resources,
— Parts 201 to 232 specify the application protocols,
— Parts 301 to 332 specify the abstract test suites, and
— Parts 501 to 520 specify the application interpreted constructs.
Should further parts be published, they will follow the same numbering pattern.

Annex A forms a normative part of this part of ISO 10303. Annex B is for information only.

Xii
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I ntroduction

ISO 10303 is an International Standard for the computer-interpretable representation and exchange of
product data. The objective is to provide a neutral mechanism capable of describing product data
throughout the life cycle of a product, independent from any particular system. The nature of this
description makes it suitable not only for neutral file exchange, but also as a basis for implementing and
sharing product databases and archiving.

This International Standard is organized as a series of parts, each published separately. The parts of ISO
10303 fall into one of the following series: description methods, integrated resources, application
integrated constructs, application protocols, abstract test suites, implementation methods, and
conformance testing. The series is described in ISO 10303-1. This part of ISO 10303 is a member of the
implementation methods series.

This part of ISO 10303 specifies a C++ language binding to the standard data access interface (SDAI).
SDAI is the access interface specification to data which has been defined using ISO 10303-11. SDAI is
specified in ISO 10303-22.

Computer application systems are implemented using computing or definition languages. The
specification of the functionality defined in ISO 10303-22 in a particular computing or definition
language is referred to as an SDAI language binding. Since there are many computing and definition
languages, many SDAI language bindings are possible.

Readers of this part of ISO 10303 are advised that this part of ISO 10303 presupposes a working
knowledge of the functionality of the SDAI which is described in ISO 10303-22. Moreover, this part of
ISO 10303 presupposes a working knowledge of the C++ programming language. The source for the
C++ programming language is specified in the normative references of this part of ISO 10303.

Major subdivisions of this part of ISO 10303 are:

— language binding characteristics, constants and data types found in clauses 4 and 5;

— language bindings to SDAI operations and error handling found in clauses 6 and 7.

Xiii



INTERNATIONAL STANDARD °ISO SO 10303-23:2000 (E)

Industrial automation systems and integration —
Ero?ggt data representation and exchange —
art 23:
Implementation methods: C++ language binding to the
standard data access interface

1 Scope
Thispart of SO 10303 specifies theimplementation of thefunctional interface specified in the standard
data access interface (SDALI), 1SO 10303-22, in the C++ programming language.
The following are within the scope of this part of SO 10303:
— access to and manipulation of data types and entities which are specified in ISO 10303-22;

— convenience functions suitable to this language binding;

— binding of functions to operations and attributes specified in ISO 10303-22 with the linking of
application schema definition at either compile-time or run-time;

— implementation mechanisms for the handling of errors as specified in ISO 10303-22;
— implementation mechanisms for the validation of constraints as specified in ISO 10303-22.
The following is outside the scope of this part of ISO 10303:

— all items listed as out of scope in ISO 10303-22.
2 Normativereferences

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this International Standard. For dated references, subsequent amendments to, or revisions
of, any of these publications do not apply. However, parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent editions of the
normative document indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.
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Ellis, Margaret A. and Bjarne Strousfr, The Annotated C++ Reference Manual, Addison-Wesley
Publishing Company, New York, 1990.

|EEE Sandard for Binary Floating-Point Arithmetic, ANSI/IEEE Std 754-1985.

ISO/IEC 8824-1:1994|nformation Technology - Open Systems Interconnection - Abstract Syntax
Notation One (ASN.1) - Part 1. Specification of Basic Notation.

ISO 10303-1:1994ndustrial automation systems and integration - Product data representation and
exchange - Part 1: Overview and fundamental principles.

ISO 10303-11:1994ndustrial automation systems and integration - Product data representation and
exchange - Part 11: Description methods. The EXPRESS |language reference manual .

ISO 10303-21:1994ndustrial automation systems and integration - Product data representation and
exchange - Part 21: Implementation methods. Clear text encoding of the exchange structure.

ISO 10303-22:1998dustrial automation systems and integration - Product data representation and
exchange - Part 22: |mplementation methods. Sandard data access interface.

ISO 10303-31:1994ndustrial automation systems and integration - Product data representation and
exchange - Part 31: Conformance testing methodology and framework: General concepts.

3 Definitions and abbreviations

For the purposes of this part of ISO 10303, the following definitions and naming conventions apply.
3.1 Definitions
3.1.1 Termsdefined in 1 SO 10303-1
This part of ISO 10303 makes use of the following terms defined in ISO 10303-1.:
— application;
— application protocol;
— data;
— implementation method;

— information;
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— information model;

— product information model;

— structure.
3.1.2 Termsdefined in 1 SO 10303-11
This part of ISO 10303 makes use of the following terms defined in ISO 10303-11.:

— complex entity data type;

— data type;

— entity;

— entity data type;

— entity instance;

— instance;

— population;

— value.
3.1.3 Termsdefined in 1 SO 10303-22
This part of ISO 10303 makes use of the following terms defined in ISO 10303-22:

— application schema;

— concurrent access;

— constraint;

— current schema;

— external schema;

— foreign schema;

— identifier;
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— implementation class;
— iterator;

— native schema;

— repository;

— schema instance;

— SDAI-model;

— session;

— validation.

3.1.4 Termsdefined in The Annotated C++ Reference Manual

This part of ISO 10303 makes use of the following terms defined in The Annotated C++ Reference
Manual:

— base class;

— C++ programming language;
— class;

— derived class;

— |lvalue;

— member function;

— placement;

— virtual base class;

— user-defined conversion operator.
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3.1.5 Term defined in |EEE standard

This part of ISO 10303 makes use of the following term defined in the IEEE standard for binary floating-
point arithmetic:

— NaN.
3.1.6 Other definitions
For the purpose of this part of ISO 10303, the following definitions apply.

3.1.6.1 accessor member function: a member function of a C++ class that is used to set, retrieve, unset
or test an attribute of that class.

3.1.6.2 convenience function: a function provided by a language binding in order to provide a more
convenient implementation.

3.1.6.3 copy constructor: a C++ constructor which makes a copy of an instance of the same class.

3.1.6.4 deep copy: a copy of an instance of a class in which member objects pointed to are recursively
copied.

3.1.6.5 default constructor: any C++ constructor which takes no arguments.
3.1.6.6 handle: an abstract data type which consists of a reference to a C++ class. A handle to class type
<T> may hold a null reference (i.e. a reference to no instance) or a reference to an instance of class <T>

or a reference to an instance of a subclass of type <T>.

3.1.6.7 narrow: to assign an object reference of a given class to an object reference of a derived class
of the given class.

3.1.6.8 primitive: a term used to describe the following EXPRESS data types, INTEGER, REAL,
LOGICAL, BOOLEAN, STRING, BINARY, and their corresponding C++ data types.

3.1.6.9 receiver: an instance upon which a specified member function is invoked.
3.1.6.10 release: to indicate to the SDAI implementation that an object will not be used again.
3.1.6.11 SDAI operation: an operation defined in clause 10 of ISO 10303-22.

3.1.6.12 shallow copy: a copy of an instance of a class in which member objects pointed to are not
copied.
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3.1.6.13 widen: to assign an object reference of a given class to an object reference of a base class of
the given class.

3.2 Abbreviations

For the purposes of this part of ISO 10303, the following abbreviations apply.

CPP C++

IDL Interface Definition Language
Repo Repository

RO Read-Only

RW Read-Write

SDAI Standard Data Access Interface

3.3 Typographical conventions

For the purposes of this part of ISO 10303, C++ language statements shall be presented as 10 point
Courier font. The C++ language statements are presented as a syntactically complete mapping of SDAI
elements. However, this part of ISO 10303 is not designed to be a compilable document. C++ language
statements specified in this part of ISO 10303 designate required functionality and should not be
interpreted as restricting implementation techniques. C++ language statements are generally separated
from text; however this is only for the purpose of clarity. The notation “<T>" shall be used to represent
an arbitrary data type “T".

EXAMPLE - 1 Thisexampleillustrates a C++ language statement in 10 point Courier font.

class foo { };

4 Overall requirements

4.1 Characteristicsof the binding functions
If a parameter to a function has an invalid value, the behaviour is not defined in this part of ISO 10303.

EXAMPLE - 2 This example describes possible invalid values.

Aninvalid value may correspond to values such as a value outside the domain of the function, a pointer
outside the address space of the program, a null pointer, or an index out of range for an aggregate.
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The SDAI implementation need not implement the type declarations given in this part of ISO 10303
identically. However, the SDAI implementation shall present types which shall be equivalent, from the
point of view of the user of the type, with the types prescribed in this part of ISO 10303.

For each function specification in this part of ISO 10303 which maps to an SDAI operation, the
correspondence between the operation’s SDAI input/output, as specified in ISO 10303-22, and its C++

language equivalent are provided.

Table1 - Argumentsand return values

SDAI/EXPRESS/IDL In argument Out argument Return value
INTEGER Integer Integer& Integer
REAL Real Real& Real
BOOLEAN sdaiBoolean sdaiBoolean& sdaiBoolean
LOGICAL sdaiLogical sdaiL ogical & sdaiL ogical
ENUMERATION <Enum> where <Enum> i§ <Enum>& <Enum>

the name of an enumeration
STRING const char* char*& char*
Aggregate <S>, const S_var& S var& S var
BINARY
SELECT <S> const S_var& S var& S var
ANY const Any_var& Any var& Any var
ENTITY <E> const E_ptr& E ptr& E_ ptr

Arguments to functions are classified as ‘in’ arguments and ‘out’ arguments. ‘In’ arguments are read-
only with respect to the function; ‘out’ arguments may be read-write with respect to the function. Except
where otherwise noted, the data types which are used for arguments and return values are given in table
1.

EXPRESS TYPE types are treated according to the method prescribed for the underlying type.
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4.2 Language specific features
4.2.1 Names of types and operations

Except where otherwise noted, the bindings of the names of operations and types to names in the C++
SDAI implementation shall be accomplished as follows. EXPRESS names for data types including
SELECT datatypes, ENUMERATION data types, ENTITY data types, aggregate data types, and defined
types shall be mapped to C++ names as follows: the C++ name shall be exactly the same as the
EXPRESS name except that the first character of the C++ name shall be uppercase and all other
characters shall be lowercase. This mapping shall also apply to EXPRESS schema names. The mapping
of EXPRESS attribute names shall be exactly the same as the EXPRESS name except that all characters
shall be lowercase and the name shall be followed by an underscore (“_"). In the case where the

EXPRESS ENTITY data type <T> ends with the suffix “_ptr” or“_var”, the first letter of the suffix shall
be uppercase in the corresponding C++ class nhame.

EXAMPLE 3 - This exampleillustrates a mapping from an EXPRESS type nameto a C++ type hame:

in EXPRESS:

tH s IS a sAMPLE Nane
in C++:

This_is_a_sanpl e_nane

in EXPRESS:
speci al _case_var
in C++:

Speci al _case_Var
4.2.2 Memory management

This part of ISO 10303 does not specify the implementation of memory management in an SDAI
implementation. The term ‘release’ is defined with respect to an object’s handle or containing aggregate.
When an object is released, either explicitly or implicitly, through its handle or containing aggregate, the
SDAI implementation may behave as if the object will no longer be addressed through that handle or
aggregate. Beyond any specified errors, the behaviour of operations on released objects is not specified
in this part of ISO 10303.

4.3 Binding styles

This document describes three binding styles for a C++ language binding to the SDAI: a) early binding
only, b) late binding only, and c¢) mixed binding.

Early binding functionality is to be provided by translating application schemas into the C++ classes
specified in this binding and linking the resulting code into the SDAI implementation. This instantiation
shall also include schema-dependent classeSdbiena_i nst ance, Mbdel _cont ent s, and

Appl i cation_instance. The portions of the binding designated by the following late binding
compiler directive:
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#def i ne SDAI _CPP_LATE_BI NDI NG

need not be included in the early bound SDAI implementation. The classes based on the
SDAI _di ctionary_schema in ISO 10303-22 need not be instantiated.

Late binding functionality shall be provided by implementing the functions designated in this binding
by the late-binding compiler directive. Dictionary classes shall be instantiated. Application schemas need
not be translated into classes and linked into the SDAI implementation. Schema-dependent classes for
Schema_i nst ance,Model cont ent s,and Appl i cati on_i nst ance need notbe provided.

Mixed binding functionality shall be provided by translating application schemas to the C++ classes
specified in this binding and linking the resulting code into the SDAI implementation. Schema-dependent
class forSchena_i nst ance, Mbdel contents, andApplicati on_i nstance shall be
provided. The functionality designated by the late-binding compiler directive shall be included in the
SDAI implementation. Dictionary classes shall be instantiated.

5 Constants and data type definitions and global functions

5.1 SDAI namespace

Forimplementations whernanes pace is available, all declarations of C++ classes and types described
in this part of ISO 10303 shall be enclosed in an outermost C++ langaagspace namedSDAI .
For implementations wherganespace is not available, the name scoping provided by:

namespace SDAl {
class T { };

may be provided by

class SDAI T { }

Each application schema shall be mapped to arGirespace whose name shall be the name of the
EXPRESS SCHEMA mapped according to 4.2.1. All declarations of C++ classes and types derived from
the EXPRESS application SCHEMA shall be contained inrthisespace. The application schema
nanmespace shall not be nested in tI8DAl nanespace.

If the implementation supports only a single application protocol, and therefore, does not require
namespace, it need not be used.

5.2 EXPRESS built-in constants

The EXPRESS built-in constants for attribute values shall be represented by the C++ language constants
which are given in table 2.
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Table 2 - EXPRESS built-in constants
EXPRESS Constant name C++ datatype

FALSE SDAI::sdaiFALSE SDAI::sdaiBOOL

TRUE SDAI::sdaiTRUE SDAI::sdaiBOOL
UNKNOWN SDAI::sdaiUNKNOWN SDAI::sdaiLOGICAL

PI SDAI::PI SDAI::Real

CONST_E SDAI::E SDAI::Real

5.3 EXPRESS attribute data types

The data types of EXPRESS shall be represented by C++ data types as described below.

5.3.1 Primitive datatypes

The SDAI namespace shall contain the following C++ types for the primitive data types.

5.3.1.1 Integer

The following C++ types shall represent the integer values:

Type Name Range

Integer -2**31to 2**31-1
ULong Oto 2**32-1
Short -2**15t02**15-1
UShort Oto 2**16-1

There shall also be a tyft et , that represents an 8-bit quantity.
The EXPRESS INTEGER data type shall be represented by the C++ typd cdlkegler . The value

of 2 ** 31 - 1 shall designate an unset EXPRESS INTEGER. This representation does not prohibit the
typel nt eger as a C++ class.

10
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5.3.1.2 Real

The EXPRESS REAL data type shall be represented by a C++ typeRa#ied The C++ typdReal

shall be equivalent in functionality to the IEEE double precision floating point number. The value of
NaN shall designate an unset EXPRESS REAL. This representation does not prohibit the definition of
the typeReal as a C++ class.

NOTE - To determine whether a Real number is equal to NaN, a method which looks like the following

may be implemented:
int isNaN(double d) { return (d !'=4d); }

5.3.1.3 Logical

The EXPRESS LOGICAL data type shall be represented by the following C++ enumeration:

enum sdai Logi cal { LFalse, LTrue, LUnset, LUnknown };

The enumerators of the enum sdaiLogical shall correspond to the states EXPRESS FALSE, EXPRESS
TRUE, unset, and EXPRESS UNKNOWN respectively.

The C++ classdai LOQ CAL shall implement the behaviour of the EXPRESS LOGICAL type,
including support for the relational operators. The following class definition specifies the behaviour of
theLOQ CAL type:

cl ass sdaBOQL;

cl ass sdai LOG CAL {
publi c:

sdai LOd CAL();

The default constructor shall create an instance whose value is unset.

sdai LOd CAL(sdai Logi cal state);

This function shall construct an instance whose state is specified by the argiraeet

sdai LOd CAL(const sdai LOGd CAL& source);

This function shall construct a copy from thdai LOG CAL sour ce.

sdai LOd CAL(int 1);

This function shall construct an instancesdfi LOG CAL from ani nt argument. If the value dfis
0, the value of the new instance shall be FALSE; otherwise, the value of the instance shall be TRUE.

sdai LOG CAL(const sdaBOOL& boo);

This function shall construct an instancedéi LOG CAL from an instance of sd8OOL. If the value

11
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of boo is SDAIl: :sdai TRUE, the new value shall b&True; if the value of boo is
SDAI : : sdai FALSE, the new value shall kg-al se; if the value oboo is unset, the new value shall
beLUnset .

operator int() const;

This operator function shall convert the receiver to a Cat+. If the value of the receiver is FALSE,
the function shall return 0, otherwise the function shall return 1. If the value of the receiver is unset, the
function shall set the error code:

sdai VA_NSET /'l val ue unset
If the value of the receiver is UNKNOWN, the function shall set the error code:

sdai VT_NVLD /1l invalid val ue type

operat or sdai Logi cal () const;

This operator shall convert from an instance of ddas LOGICAL to an instance of enum sdaiLogical.

sdai LOd CAL& operat or=(const sdai LOd CAL& t);

This function shall assign a value for a variable of tyaki LOG CAL or sdai BOCL ori nt to the
receiver. For amnt argument, the function shall follow the rules of the user-defined conversion
method.

sdai LOd CAL operator==(const sdai LOd CAL& t) const;
sdai LOd CAL operator!=(const sdai LOd CAL& t) const;
sdai LOd CAL operator< (const sdai LOd CAL& t) const;
sdai LOd CAL operator> (const sdai LOd CAL& t) const;
sdai LOd CAL operator<= (const sdai LOG CAL& t) const;
sdai LOd CAL operator>= (const sdai LOGd CAL& t) const;

These relational operators shall obey the rules for the comparison of EXPRESS LOGICAL types as
defined in 8.1.4 of ISO 10303-11. If either operand is unset, the return value shall be UNKNOWN.

sdai LOd CAL oper at or &&(const sdai LOd CAL& t) const; // EXPRESS AND oper at or
sdai LOd CAL operator||(const sdai LOd CAL& t) const; // EXPRESS OR operat or
sdai LOd CAL operator”(const sdai LOG CAL& t) const; // EXPRESS XOR operat or
sdai LOd CAL operator! () const; // EXPRESS NOT operator

These logical operators shall obey the rules for the logical operators as defined in 12.4 of ISO 10303-11.
If either operand is unset, the return value shall be UNKNOWN.

int exists() const;

This function shall test whether the receiver has been set. If the receiver is unset, it shall return O;
otherwise, it shall return 1.

12
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void nullify();

This function shall change the receiver to an unset state.

}; /1 end of class definition for sdai LOG CAL
const sdai LOG CAL UNKNOWN( LUnknown) ;

This declaration shall create the global constant UNKNOWN instance.
5.3.1.4 Boolean

The EXPRESS BOOLEAN data type shall be represented by the following C++ enumeration:
enum sdai Bool { BFal se, BTrue, BuUnset };

The enumerators of the enwdai Bool shall correspond to the states EXPRESS FALSE, EXPRESS
TRUE, and unset respectively.

The C++ classdai BOOL shall implement the behaviour of the EXPRESS BOOLEAN type--including
support for the relational operators. The following class definition specifies the behaviour of the
BOOLEAN type:

class sdai BOOL {
publi c:
sdai BOOL();

The default constructor shall create an instance whose state is unset.

sdai BOOL(sdai Bool state);

This function shall construct an instance whose state is specified by the argiraeet
sdai BOOL(const sdai BOOL& source);

This function shall construct a copy from thedai BOCL.

sdai BOOL(int |);

This function shall construct an instancesdfai BOOL from ani nt argument. If the value df is O,
the value of the new instance shallgfeal se; otherwise, the value of the instance shalBie ue.

sdai BOOL(const sdai LOG CAL& | ogi cal );

This function shall construct an instancesdfii BOOL from asdai LOG CAL argument. If the value
of | ogi cal is TRUE, the value of the new instance shall be TRUE. If the vall®gifcal is
FALSE, the value of the new instance shall be FALSE. If the valle@if cal is unset, the value of

13
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the new instance is unset. If the valud ofji cal is UNKNOWN, the value of the new instance is
unset, and the function shall set the error code:

sdai VT_NVLD /1l lInvalid val ue type.

operator int() const;

This function shall convert the receiver to a G+t . If the value of the receiver is FALSE, the
function shall return 0, otherwise the function shall return 1. If the value of the receiver is unset, the
function shall set the error code:

sdai VA_NSET /'l val ue unset
oper at or sdai Bool () const;

This operator shall convert an instance of ctedai BOOL to an instance of enusdai Bool.
sdai BOOL& operator=(const sdaiLOGICAL& t);

This function shall assign a value for a variable of tygdai LOd CAL or sdai BOOL orint to the
receiver. For ani nt argument, the function shall follow therules of thei nt user-defined conversion.
If the argument is UNKNOWN, the function shall set the error code:

sdai VT_NVLD //1nvalid val ue type.

sdai LOG CAL oper at or ==(const sdai LOG CAL& t) const;
sdai LOG CAL operator! =(const sdai LOG CAL& t) const;
sdai LOG CAL operator< (const sdai LOG CAL& t) const;
sdai LOG CAL operator> (const sdai LOG CAL& t) const;
sdai LOG CAL operator<= (const sdai LOG CAL& t) const;
sdai LOG CAL operator>= (const sdai LOd CAL& t) const;

These relational operators shall obey the rules for the comparison of EXPRESS LOGICAL types as
defined in 8.1.4 of ISO 10303-1M.either operand is unset, the return value shall be UNKNOWN.

/| EXPRESS AND oper at or
sdai LOG CAL operat or &&( const sdai LOd CAL& t) const;
/'l EXPRESS OR operator
sdai LOG CAL operator|]|(const sdai LOd CAL& t) const;
/| EXPRESS XOR oper at or
sdai LOG CAL operat or*(const sdai LOd CAL& t) const;
/1 EXPRESS NOT oper at or
sdai LOG CAL operator! () const;

Theselogical operatorsshall obey therulesfor thelogical operatorsas defined in 12.4 of ISO 10303-11
If either operand is unset, the return value shall be UNKNOWN.

14
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int exists() const;

Thisfunction shall test whether thereceiver has been set. If thereceiver isunset, the function shall return
0; otherwise, the function shall return 1.

void nullify();

This function shall change the receiver to an unset status.
}; // end of class definition for sdai BOOL
const sdai BOOL FALSE(BFal se);

const sdai BOOL TRUE( BTrue);
const sdai BOOL UNSET(BUnset);

These declarations shall create the global constants sdai FALSE, sdai TRUE and sdai UNSET.

5.3.1.5 String

The EXPRESS STRING data type shall be represented by the C++ class St ri ng_var , which shall
contain achar * value which shall point to a null-terminated string. The single character C++ string
consisting of the character \xXFF’ shall represent an unset string. The class definition shall be as follows:

class String var {

public:
String_var();

This function shall create an instance which points to a C++ string wshasof is zero.
String_var(char* s);

This function shall create an instance which points ta@tter * referenced byg.
String_var(const String varé& s);

This function shall create an instance which points to a copy of the C++ stang in
~String_var();

This function shall destroy the C++ string referenced by the receiver.

String_var &operator=(char* s);

This function shall release the C++ string referenced by the receiver, and assipaithies to the
receiver.

String_var &operator=(const String var& s);

This function shall release the C++ string referenced by the receiver, and assign a copy of the C++ string
s to the receiver.

15
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operator char*();

This function shall return apointer to the char * referenced by the receiver.

operator const char*() const;

This function shall return aread-only pointer to the char * referenced by the receiver.

char &operator[](ULong 1);

Thisfunction shall return areferenceto the character at position | . The behaviour isnot specified inthis
part of ISO 10303 if | isout of range.

char operator[](ULong I) const;

s

Thisfunction shall return acopy of the character at position | . The behaviour isnot specified inthispart
of 1ISO 10303 if | isout of range.

NOTE - For adescription of how this classis used in CORBA implementations, see[1], section 16.7.

The C++ class Stri ng shall implement the EXPRESS STRING data type. The following class
definition specifies the behaviour of t8¢r i ng type:

class String : public String_var {

public:
String();

This function shall create an instance of the cBigs ng. This class shall contain a C++ string whose
si zeof is zero.

String(char* p);
This function shall create an instance of cl@ssi ng. This class shall contain tlehar * p.

String(const String& s);

This function shall create an instance of classi ng with the same C++ string value sf The
function shall perform a deep copy so that subsequent changes to the new instance shall not be reflected
in the original Strings.

~String();

This function shall destroy the receiver and the underlying C++ string.

String& operator=(char* p);

This operator shall first release any contained C++ string and then assigratifep to the receiver.
The receiver shall contain tluhar * p.

16
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String& operator=(const String& s);

This operator shall first release any contained C++ string and then assign a copy of the C++ string
contained irs to the receiver. Subsequent changes to the receiver shall not be reflected in the original
Strings.

5.3.1.6 Binary

The EXPRESS BINARY data type shall be represented by a C++ classRiatlady. A Bi nary
whose first octet value is zero shall represent an Bnseir y. If the first octet value is not zero. It shall
signify the number of bits in the last octet which contain data fdBither y. The maximum size of a
instance oBi nary is the maximum number of octets possible in the instance excluding the first octet.
The length of an instance Bf nar y is the number of octets currently in the instance excluding the first
octet. The class definition shall be as follows:

class Binary {

publi c:
Bi nary();

This function shall create an instance which points to an empty binary.
Bi nary(ULong max);
This function shall create an instance in which the initial maximum sizas

Bi nary(ULong max, ULong |ength, Cctet* value, sdai Bool rel ease = BFal se);

This function shall create an instance in which the initial maximum simxisthe length i$ engt h,
the contents dBi nar y are contained in the buffeal ue. The concept of release is described in 4.2.2.

Bi nary (const Binary& b);

This function shall create an instance which points to a copy @ithary b which has the same
maximum and length ds.

~Bi nary();
This function shall release tg nar y referenced by the receiver.

Bi nary& operator=(const Binary& b);

This function shall release tH# nary referenced by the receiver and shall assign a copy of the
Bi nary b to the receiver.

ULong maxi munm() const;
This function shall return the maximum size of the receiver that can be used without reallocation.

voi d | engt h(ULong) ;

17
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This function shall set the number@tt et s of the receiver.

ULong |l ength() const;

This function shall return the number©ft et s of the receiver.

sdai Logi cal operator==(const Binary& b) const;

This function shall return TRUE if the receiver and the Binary argumarg equal; FALSE if they are
not equal; UNKNOWN if either is unset.

sdai Logi cal operator!=(const Binary& b) const;

This function shall return FALSE if the receiver and the Binary argumarg equal; TRUE if they are
not equal; UNKNOWN if either is unset.

Cctet & operator[] (ULong index);

This function shall return a reference to@etet at positiornl . The behaviour is not specified in this part
of ISO 10303 ifl is out of range.

const Cctet& operator[](ULong index) const;
}; /1 end of class definition for Binary

This function shall return a copy of tletet at position . The behaviour is not specified in this part of
ISO 10303 ifl is out of range.

NOTE - For adescription of how the Octet classis used in CORBA implementations, see [1], section 3.8.1.

5.3.2 Aggregate and iterator datatypes

The EXPRESS aggregate data types, whether bounded or unbounded, shall be represented by a C++
class. The name of the class shall be the concatenation of the aggregate element type, two underscores
(*_"), and the name of the aggregate type with the name of the aggregate type all lower case. In the case
of an aggregate element type which is itself an aggregate, the aggregate element type name shall be the
name of the contained aggregate. This aggregate class shall accommodate any EXPRESS data type and
shall be used for persistent as well as nhon-persistent aggregates. Each aggregate class shall be provided
with an “_var” handle type. Access to the aggregate class instances shall be restricted to the “_var”
handle. If the “_var” returns TRUE to the_ni | function, then the aggregate is unset.

A non-persistent aggregate shall be deleted by means of its destructor. The effect of the deletion upon
the aggregates resources is described in the construction paragraphs below. This shall support the SDAI
operation Delete non-persistent list as well as the deletion of non-persistent aggregat&Eat BAE,
andARRAY. The deletion of a non-persistent aggregate shall have no effect on its contents.

Each aggregate class shall have the following methods:

— Default constructor: this function shall create a new empty aggregate.

18
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— Maximum size constructor: this function shall create a new empty aggregate. The maximum
size value shall indicate the number of elements that the aggregate accommodates without
memory reallocation.

— Data constructor: this function shall create a new aggregate with a designated length,

maximum size and release flag. It shall point to a buffer of elements provided as an argument.

The parameters shall appear in the following order: maximum size, designated length, buffer of
elements, and the release flag. The release flag shall indicate the manner in which the aggregate
manages it resources. If the release flag is set to TRUE, the aggregate shall release its resources
upon reallocation of the elements buffer and upon destruction of the aggregate. Upon assignment
of a new element value, it shall release the resources associated with that element. If the aggregate
contains other aggregates as its elements, the contained aggregates shall release their resources
when the containing aggregate releases its resources. If the release flag is set to FALSE, the
aggregate shall not release its resources.

— Copy constructor: this function shall create a new aggregate with the same maximum size,
length and release flag as the given aggregate. The new aggregate shall contain a deep copy of the
given aggregate’s elements, where the elements are other aggregates, SELECT types, or primitive
values and shall follow the entity copy behaviour described in 5.3.9.3 for the aggregate elements
which are ENTITY types.

— Destructor: this function shall destroy the aggregate but not its contents.
— Assignment operator: this function shall assign an aggregate with the same maximum size,
length and release flag as the given aggregate. The new aggregate shall be assigned a deep copy of

the aggregate elements of the given aggregate. It shall release its current resources if the current
release flag is set to TRUE.

— Subscript operators: these functions shall return the element at the given indaxnfhe
const version of the operator shall return an Ivalue. €bast version of the operator shall
allow read-only access to the element.

— ULong maxi mum() const function: this function shall return the number of elements the
aggregate can contain without reallocation.

—voi d | engt h(ULong) function: this function shall set the length of the aggregate.

—ULong | engt h() const function: this function shall return the number of elements in the
aggregate.

EXAMPLE 4 - This exampleillustrates the C++ class for an EXPRESS aggregate:

In EXPRESS:

edge : LI ST OF point;
In C++:

class Point__list{
public:

Point __list();
Point__list(ULong max);

19
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Point__|ist(ULong nax, ULong |en, Point* value, sdai Bool release =
sdai FALSE) ;
Point __list(const Point__list&);

~Point __list();
Point __list& operator=(const Point__listé&);

Poi nt & operator[] (ULong i ndex);
const Pointé& operator[](ULong i ndex) const;

ULong maxi nmun() const;

voi d | engt h(ULong);
ULong | engt h() const;

Each SDAI iterator type shall be represented by a C++ class. The name of the class shall be a
concatenation of the name of the aggregate elementtype and“__iterator”. Each SDAI iterator type shall
iterate over only an “_var” aggregate handle type.

A non-persistent aggregate of type <A> shall be created by invoking the constructor of class <A> and
assigning a pointer to the new instance (of type <A>*) to an instance of type <A>_ptr. This shall support
the SDAI operation Create non-persistent list as well as the creation of non-persistent aggregates of type
SET, BAG andARRAY. These non-persistent aggregates may be assigned to aggregate-valued attributes
in Appl i cation_i nstances.

The member functions for these aggregate classes and iterator classes are specified in 7.6.

5.3.3 Enumeration data type

Each EXPRESS ENUMERATION data type shall be represented by ai@ The mapping of each
EXPRESS ENUMERATION data type shall be accomplished as follows. Each element name in the C++
enumeration shall be represented as a concatenation of the C++ mapping of the EXPRESS enumeration
identifier, two underscores (*__"), and the EXPRESS element name with the EXPRESS element name
all lowercase. Each C++ enumeration shall contain an element name which signifies the unset state. The
unset element name shall follow the last EXPRESS element name and shall be represented by the
concatenation of the EXPRESS enumeration identifier and “_unset”.

EXAMPLE 5 - Thisexample illustrates a mapping from EXPRESS to C++:

I n EXPRESS:

TYPE

traffic_light = ENUMERATION OF ( red, yellow, green );
END_TYPE;

In C++:
enum Traffic_light { Traffic_light_ red, Traffic_light__yellow,
Traffic_light__green, Traffic_light_unset };

The order of the C++ element names shall be the same as the order of the EXPRESS element names. The

values of the elements shall begin at zero and increase by one as the EXPRESS declaration is read from
left to right.

20
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NOTE - 1 For adescription of how thistypeisused in CORBA implementations, see[1], section 16.11.

For each C+enumrepresenting an EXPRESS ENUMERATION there shall be an associated C++ class.
Its name shall be the concatenation of the name of the correspondingn@Gitand “_var”. The
following operations are defined for this data type:

— default construction of an unset instance;

— copy construction from an existing instance;

— initialization by an appropriaEnumelement name;

— assignment from an appropriaieumelement name;

— automatic conversion between the class type and the@um
Each enumeration class shall be a derived class of the C++ Elass

NOTE - 2 Enum is defined in order to collect behaviour associated with all EXPRESS enumerations.
class Enum {
public:
Enun() ;

This function shall construct an unset instance of the enumeration.

Enum( const Enum& e);

This function shall create an instance of cEssmwith the same enumeration value asEhem e.

operator ULong() const;

This function shall return the integer equivalent of the enumeration’s enumerator.

int exists() const;

This function shall test whether the receiver has been set. If the receiver is unset, it shall return O;
otherwise, it shall return 1;

void nullify();
b

This function shall change the receiver to an unset state.

EXAMPLE 6 -This example illustrates the mapping of an EXPRESS enumeration to C++, including the
minimum interface to the class definition.

In EXPRESS:
TYPE

an_enum = ENUMERATI ON OF(a, b);
END_TYPE;
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In C++:
enum An_enum { An_enum __a, An_enum b, An_enum unset };

/'l the class definition
class An_enumvar : public Enum {

publi c:

An_enumvar () ;
An_enum var (const An_enumvar &) ;
An_enum var (An_enun);

An_enum var & operat or=(const An_enun;
operator An_enun() const;

5.3.4 Select datatype

Each EXPRESS SELECT data type shall be represented by a C++ class, which implements a

discriminated union, and a C-ehumfor its discriminant. The mapping for the name of the C++ class

is described in 4.2.1. The discriminant of the union shall be represented bya@swhose identifier

is a concatenation of the C++ mapping of the SELECT type name and “_sdaiselect”. Each enumerator

shall be represented by a concatenation of the C++ mapping of the SELECT type name, two underscores
(*_"), and the C++ mapping of the SELECT type member name; the enumerators shall appear in the

same order as their respective SELECT type members. The SELECT instance shall be unset if the
underlying instance is unset.

5.3.4.1 Basic SELECT classes

Each class for each EXPRESS SELECT shall contain the following member functions:

— default constructor, which shall create a new uninitialized select instance. If an application
accesses this class before setting it, the behaviour is not specified in this part of ISO 10303;

— copy constructor, which shall perform a deep copy of its parameter if the parameter is an
aggregate, SELECT type, or primitive value and shall follow the entity copy behaviour described
in 5.3.9.3 if the parameter is an ENTITY type;

— destructor, which shall release all resources owned by the receiver;

— assignment operator, which shall release all resources owned by the receiver if necessary. It
shall
then perform a deep copy of its parameter;

— discriminant accessor member functions, which shall be namedhe fetch function shall be
aconst member function and shall return a value of the type of the select’s discriminant. The set
function shall have &oi d return type and shall take an argument of the type of the select’s
discriminant;
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— value accessor member functions, which shall automatically set the discriminant and release
the resources associated with the previous value. There shall be a set of functions for each
underlying type of the select. There shall be one fetch function which takes no arguments and
returns an instance of the underlying type. There shall be one or more set functions which shall
have return typ&oi d and which shall take an argument for the underlying type. Each value
accessor member function shall be narmed>, where n is the position of the underlying type in
the EXPRESS SELECT statement, beginning with one. The following value accessor member
functions have the following additional requirements:

— for underlying members of type STRING, there shall be three set functions. The first shall
take an argument of tydnar * ; the select class shall assume ownership of the resources of
the
string. The second shall take an argument of ¢ygpest char * ; the select class shall
contain
a copy of the string. The third shall take an argument of$ypé ng_var &; the select class
shall contain a copy of the string;

— for underlying members of ENTITY type <T>, the set function shall take an argument of
“<T> pt r”. The fetch function shall return a variable &fT>_ptr";

— for all other types, the set function shall take an argument of that type.

EXAMPLE 7 - Thisexampleillustrates a mapping from EXPRESS to C++:
I n EXPRESS:

TYPE

ny_string = STRI NG

END_TYPE;

TYPE

ny_real = REAL;

END_TYPE;

TYPE

arbitrary_choice = SELECT( ny_string, ny_real, point );
END_TYPE;

ENTI TY poi nt;
END_ENTI TY;

In Ct+:
typedef String var My_string;
t ypedef double My_real;

enum Arbitrary_choi ce_sdai sel ect {Arbitrary_choice__M/_string,
Arbitrary choice_ M real, Arbitrary _choice__ Point};

class Arbitrary_choice {
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publi c:

Arbitrary_choice();

Arbitrary_choice(const Arbitrary_choice&);
~Arbitrary_choice();

Arbitrary_choi ce& operator=(const Arbitrary_choice&);

void _d(Arbitrary_choi ce_sdai sel ect);
Arbitrary_choi ce_sdai sel ect _d() const;

voi d cl(char*);

void cl(const char*);

void cl(const My_string&);
const char* c1() const;

void c2(My_real);
My_real c2() const;

void c3(Point_ptr);
Point _ptr c3() const;

NOTE - For adescription of how this classis used in CORBA implementations, see[1], section 16.10.

5.3.4.2 Extended SELECT classes

For each EXPRESS SELECT data type there shall be a C++ class which implements the behaviour of
the EXPRESS SELECT. The name of this class shall be the concatenati®elact ”, two
underscores (“__"), and the name of the SELECT data type. This class shall support the following
functionality:

— automatic type conversion; for each of the underlying types, there shall be a conversion
function that transforms an instance of the underlying type to an instance of the select type. The
instance of the select type shall refer to the identical instance of the underlying type. The input
parameter for this function shall be a handle for entity or aggregate classes and shall be an
instance of a primitive type;

— automatic conversion from select type to underlying type; for each of the immediate
underlying types and for each of the leaf underlying types, there shall be a conversion operator
that transforms the select type to the underlying type. This function shall return a handle for entity
or aggregate classes and shall return an instance for primitive types. If the conversion fails
because the underlying type does not match the conversion operator, the function shall return an
undefined value and shall set the error cedai VT_NVLD (Invalid value type). If an immediate
underlying type has the same name as the leaf underlying type, the function shall return the
immediate underlying type;

— underlying type member functions; the select type shall be able to receive the public member
functions (excluding constructors, destructors, and operators) of each underlying entity type and
shall respond to the invocation of the member function as if it were a handle to the underlying
type. The name of the select type’s member function shall be identical to the member function of
the underlying type, except in the following case. If the member functions of any underlying types
result in a name clash in the select type, the name of the member function in the select type shall
be a concatenation of the underlying type’s name, two underscores (*__"), and the underlying
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type’'s member function name with the underlying type’s member function name all lower case. If
the member function cannot be invoked because the underlying type does not implement the
member function, the function shall set the error codai VT_NVLD (Invalid value type).

— assignment operator; for each of the underlying types, there shall be an assignment operator
(=) which supports the assignment of an instance of the underlying type to an instance of the
select type. The instance of the select type shall refer to the identical instance of the underlying
type. For entity or aggregate type instances the assignment operator shall take a handle as its
argument. For primitive type instances, the assignment operator shall take a primitive instance as
its argument.

— underlying type verification; for each of the underlying types, there shalclmat member
function that tests the type of the underlying instance. The function shall return a

sdai Logi cal ; a return value of TRUE shall indicate that the underlying type is of the tested
type, a return value of FALSE shall indicate that the underlying type is not of the tested type, a
return value of UNKNOWN shall indicate that the underlying instance is not set. The name of the
member function shall be an underscore, followed by the underlying type name.

— underlying type; there shall be a member function of the select type which shall return a

St ri ng that represents the type name of the underlying type. The member function shall be a
const member function callednder | yi ng_t ypeNane, which takes no arguments. If the
SDAI data dictionary is supported, there shall be a member function of the select type called
Under | yi ng_t ype, which takes no arguments and shall retucoast handle to a

Named_t ype entity for the underlying type.

— set the underlying type; for the case of a nested SELECT which contains at least two
underlying types which ultimately resolve to the same EXPRESS type, there shall be a member
function to set the type of the select's immediate underlying type. The constructors and operators
described need only be provided for the common underlying type.

— select type default constructor; there shall be a default constructor for the select type which
shall construct an instance whose value is unset.

EXAMPLE 8 - Thisexample illustrates the interface for the select class for a simple example:

In EXPRESS:

TYPE person = SELECT(enpl oyee, student);
ENTI TY enpl oyee;

ssn : STRI NG

END_ENTI TY;

ENTI TY student;

id: | NTEGER

END_ENTI TY;

In C++:

typedef class Enpl oyee* Enpl oyee ptr;
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cl ass Enpl oyee {
bublic:

char* ssn_();

voi d ssn_(const char*);

b

typedef class Student* Student ptr;
cl ass Student {

bublic:
Integer id_();
void id_(Integer);

/1 THE SELECT CLASS
class Select__Person : public Select {

bublic:
/1 1) Automatic conversion fromunderlying type to select type

Sel ect __Per son( Enpl oyee_ptr &)
Sel ect __Person(Student _ptr&)

/1 2) Automatic conversion from select type to underlying type

oper at or Enpl oyee _ptr();
operator Student_ptr();

/1 3) Underlying type nenber functions
char* ssn_();

void ssn_(const char*);

Integer id_();

void id _(Integer);

/1 4) Assignnent operator

Sel ect __Person& operat or =( Enpl oyee_ptr &)
Sel ect __Person& operat or=(Student _ptr&)

/1 5) Underlying type verification

sdai Logi cal _Student() const;
sdai Logi cal _Enpl oyee() const;

/1 6) Underlying type

String_var Underlying_typeNanme() const;

#i f def SDAI _CPP_LATE_BI NDI NG

const Naned_type_ Ptr Underlying type() const;
#endi f

/1 8) Select type default constructor

Sel ect __Person();

b

26



©ISO I SO 10303-23:2000 (E)

5.3.4.2.1 The Select abstract base class

Each select class shall be a derived class of the C++Sghsect .

class Select {
publi c:
Sel ect ();

This function is a default constructor which shall create a new uninitialized select instance.

Sel ect (const Sel ect &) ;

This function is a copy constructor which shall perform a deep copy of its parameter.

char* Underlying_typeNane() const;

This function shall return the name of the type of the instance which is currently contained in the select
instance.

#i fdef SDAI _CPP_LATE_BI NDI NG

const Naned_type_ptr Underlying type() const;
#endi f

This function shall return a constant handle taNhred_t ype instance of the underlying type of the
select instance.

int exists() const;

This function shall test whether the receiver has been set. If the receiver is unset, it shall return O;
otherwise, it shall return 1.

void nullify();

This function shall change the receiver to an unset state.

voi d Set Underlying_type(const char* typenane);

b

TheSet Under | yi ng_t ype function shall set the type of the select’'simmediate underlying type. This
function shall be used only for the special case of a select which contains at least two underlying types
which ultimately resolve to the same EXPRESS type.

Possible error indicators

sdaiFN_NAVL /I Operation not implemented
sdaiSYS_ERR /I 'Underlying system error
Origin

Convenience function
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5.3.5 Number datatype

The EXPRESS NUMBER data type shall be represented by a C++ class Nattbdr with a
discriminator enumeration callédmber _di scri m nant . The EXPRESS NUMBER data type shall
be represented as if it were declared in EXPRESS as:

TYPE nunber _i nteger = | NTEGER;, END_TYPE;
TYPE nunber _real = REAL; END TYPE;
TYPE NUMBER = SELECT( nunber _i nteger, nunber_real); END TYPE

5.3.6 Handles

In addition to the C++ types described in this part of ISO 10303, the following EXPRESS data types
shall be provided with handle types. The arbitrary EXPRESS ENTITY data type named <T> shall be
provided with handle types named <T>_ptr and <T>_var. Mutual assignment of <T>_ptr and <T>_var
handle types shall be supported -- without explicit operations or casts. The EXPRESS aggregate data type
named <A> shall be provided with the handle type named <A>_var. The EXPRESS BINARY data type
shall be provided with a handle type Binary var. Each EXPRESS SELECT data type <S> shall be
provided with a handle type <S>_var. Each EXPRESS TYPE data type <S> which refers to a data type
which has been provided with a handle type shall be provided with a handle type <S> _var. The SDAI
data typepri m ti ve, described in 9.3 in ISO 10303-22, which is represented by the C++Ankass

shall be provided with the handle tyfiey var . Handle types need only be accessible by means of the

- > operator.

Each C++ class for each EXPRESS ENTITY data type need only be accessible through its handle, that
is, the handle is an opaque handle. If the application addresses the C++ class with a C++ pointer, a C++
reference, a derived class or an instance of the class, then the behaviour is not specified in this part of
ISO 10303. The ptr handle shall provide the semantics of a C++ pointer -- except as follows:
conversion tovoi d*, arithmetic operations, relational operations (including less than, greater than,
equal to). The pt r handle shall provide the same implicit widening semantics as a C++ pointer. The
_ptr handle shall support the same semantics as a C++ pointer for explicit narrowing. Explicit
narrowing shall be performed by the static member functi@ar r owthat is found in each entity class.

This function shall return a narrowed object reference in those cases where narrowing would have been
meaningful for the respective C++ pointer types; otherwise, the narrowing shall return a nil object
reference. Thept r shall support the C++ pointer semantics for nil object references. Each entity class
shall provide a static member functiomi | , which shall return a nil object reference of that type.

The_var handle shall support the same semantics asghe handle, except in the following cases:
The_var handle shall be used to signal the release of the resources of the type the handle points to. The
SDAI implementation shall release the resources of the referenced object upon deallocation or
assignment of a new object to thear . For handles to C++ classes representing EXPRESS ENTITY
data types A and B, where A is a subtype of B, the following implicit widening operation shall be
supported: A_var to B_ptr. An implementation shall not support implicit widening of A_var to B_var.
The assignment of an object of type A var to an object of type B_var shall cause a compile error.
Widening of A_var to B_var shall require an explicit call to tldupl i cat e member function
contained in each entity class.

NOTE - For adescription of how handles are used in CORBA implementations, see[1], section 16.3.
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5.3.7 TYPE datatype
There are five categories of defined types in EXPRESS:
— simple types;
— aggregate types;
— select types;
— enumeration types;
— defined types.

Enumeration types and select types are described in 5.3.3 and 5.3.4 respectively. The remaining defined
types shall, at a minimum, provide the functionality provided by a Cypedef of the form

t ypedef ol d- nanme new name. The mapping of both the old-name and the new-name is specified

in 4.2.1. This does not prohibit the implementation of defined types as C++ classes.

If the original type is provided with one or more handle types, the new type shall also be provided with
handle types. The name of each new handle type shall be derived from the new type name as specified
in 5.3.6.

The new type shall respond correctly to all of the operations defined for the original type and shall be
automatically converted to and from the original type. An instance of the new type shall be determined
to be unset if the original type is determined to be unset.

When a WHERE clause appears in the EXPRESS TYPE declaration, the SDAI implementation shall
support the validation of the type's constraints in the case in which the type occurs as an attribute domain
in an entity which is a (conceptual) subtypé\ppl i cati on_i nst ance. Support for validation of

the constraint shall be by means of théal i dateWhere rul e function for the

Appl i cati on_i nstance.

EXAMPLES
9 - This example illustrates one possible implementation of a defined type for a simple underlying type:

TYPE vol une = REAL;
END TYPE;

typedef Real Vol une;

10 - Thisexample illustrates one possible implementation of a defined type for an aggregate underlying
type:

TYPE pointset = SET OF point;
END_TYPE;

typedef Point__set Pointset;
typedef Point__set _var Pointset_var;
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11 - This example illustrates one possible implementation of a defined type for an underlying type which is
itself adefined type:

TYPE unit = | NTEGER
END_TYPE;

TYPE neasure = unit;
END_TYPE;

typedef Integer Unit;
typedef Unit Measure;

5.3.8 ENTITY datatype

The EXPRESS ENTITY data types, described in the application schemas, shall be represented as C++
classes. The mapping from the entity names to the C++ class names is specified in 4.2.1. Each EXPRESS
explicit attribute shall be mapped to a pair of C++ (get and set) accessor member functions. For each
EXPRESS explicit attribute, the type of the return value of the get function and the type of the argument
of the set function shall be the C++ type which represents the EXPRESS type of the attribute. Each
EXPRESS inverse attribute shall be mapped to a C++ (get) accessor member function. For each
EXPRESS inverse attribute of type <T>, the type of the return value of the get function shall be
<T>__list var. The mapping for derived attributes for each EXPRESS ENTITY is described in 7.5.5.
The names of the accessor member functions shall be the mapping of the EXPRESS attribute name as
specified in 4.2.1. If the application schema contains classes that 1) are ancestors of a multiply-inherited
derived class and 2) have identical attribute names which resultin a name clash in the derived class, then
the name of the accessor member functions in the ancestor class shall be as specified in 4.2.1.

An EXPRESS subtype shall be mapped to a C++ class which is derived from the C++ class mapped from
the EXPRESS supertype.

Each class shall contain the static member functiorl which shall return a nil object reference of the
same type as the class.

Each class shall contain the static member functabunpl i cat e which shall return a new handle of
the same type as the class pointing to the same object as its argument. It shall take an argument of type
_ptr for the class. If the argument is nil, the function shall return the nil object reference.

Each class shall contain the static member functiar r owwhich shall return a new handle given an
existing handle. It shall take an argument of type _ptr for the class. If the type of the argument can be
narrowed to the requested type, the function shall return a valid handle; otherwise it will return a nil
object reference. If this argument is nil, the function shall return the nil object reference.

EXAMPLE 12 - Thisexampleillustrates the mapping from EXPRESS ENTITY sto C++ classes:

In EXPRESS:

ENTI TY A;

attrl . REAL;
attr2 : | NTEGER;
END_ENTI TY;
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ENTITY B
SUBTYPE OF(A);
attr3 : G
END_ENTI TY;

ENTITY C

attrl : | NTEGER
attrd4 . A

| NVERSE

attr5 : B for attr3;
END_ENTI TY;

ENTITY D
SUBTYPE OF(B, O;
END_ENTI TY;

ENTITY E;
attrl : BOOLEAN,
END _ENTI TY;

In C++:

typedef class A* A ptr;
typedef A ptr A var;

class A {
publi c:

static A ptr _duplicate(A ptr);
static A ptr _narrow Cbject_ptr);
static A ptr _nil();

Real attrl1 () const;
void attrl (Real);

Integer attr2_() const;
void attr2_(Integer);

b

class C
typedef class C* C ptr;
typedef C ptr C var;

typedef class B* B ptr;
typedef B ptr B var;

class B : public A {
publi c:

static B ptr _duplicate(B_ptr);
static B _ptr _narrow Cbject_ptr);
static B ptr _nil();

Cptr attr3_() const;
void attr3_(const C ptr);

b

class C{
publi c:

I SO 10303-23:2000 (E)
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static C ptr _duplicate(C ptr);
static C ptr _narrow Cbject_ptr);
static Cptr _nil();

Integer attrl () const;
void attrl_ (Integer);

A ptr attr4 () const;
void attr4_(const A ptr);

B list var attr5 () const;

b

typedef class D* D ptr;
typedef D ptr D var;

class D: public B, public C{
publi c:

static D ptr _duplicate(D ptr);
static D ptr _narrow Cbject_ptr);
static D ptr _nil();

i

typedef class E* E _ptr;
typedef E_ptr E var;

class E {
publi c:

static E ptr _duplicate(E_ptr);
static E_ptr _narrow Cbject_ptr);
static E ptr _nil();

sdai Bool attrl () const;
void attrl (sdai Bool);

s

Base classes in the application schema need not be virtual base classes; however, no multiply inherited
derived class shall contain multiple instantiations of any of its base classes. This requirement applies to
all classes, including classes used to instantiate complex instances.

5.3.9 Entity instance

The EXPRESS ENTIT¥nt i ty_i nst ance from the SDAI parameter data schema in 9.4.2 of ISO
10303-22, shall be mapped to the C++ clasgect . An Object instance for which thes_ni |
function returns TRUE is an unset entity_instance.

cl ass Obj ect
publi c:
static Object _ptr _duplicate(Cbject _ptr);

static Qbject_ptr _nil();
i

The classbj ect shall be accessed through the handle tgigsect _ptr andObj ect _var.
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SDAI implementations shall support the following functions:

void rel ease(Object _ptr obj);
Ther el ease function indicates that the caller will no longer access the refexdnice
sdai Bool is_nil (Object_ptr obj);

Thei s_ni | function shall return TRUE ibbj is a nil object reference; otherwise it returns FALSE.
An SDAI application shall not invoke an operation through a nil object reference. The nil object
reference may be implemented as a NULL pointer.iTheni | () operation shall be the only way an
object reference can be checked whether it is nil.

5.3.9.1 Common static member functionsfor object derived classes

For each classT> which is a descendent of the cl&ddy ect there shall be three static member
functions. The first member function iglupl i cat e. This function shall take €T>_ptr as an
argument, and it shall returrcd>_pt r , which refers to a shallow copy of the argument. The second
member function is nar r ow. This function shall take a@bj ect _pt r as an argument, and it shall
return a<T>_pt r, which refers to the argument. The third member functiomid . This function
shall take no arguments, and it shall returiTa_pt r , which shall be a nil object reference.

5.3.9.2 Create Entity Instance

For each class named> which represents an EXPRESS ENTITY, there shall be a C++ class hamed
<T>Fact or y, which shall be a derived clasd3#Cbj ect Fact or y. Each class shall have a member
function calledcr eat e_<T>, which shall return a new instance of typE> in a<T>_pt r return

value and which shall take no arguments. @heat e_<T> function shall create a new instance of
type<T> which shall have the same instance values as if it were create& Wils default constructor.

EXAMPLE 13- Thisexampleillustrates the mapping from EXPRESS ENTITY sto C++ classes.

In EXPRESS:

ENTITY ny_entity;
¢ . STRING
END ENTI TY;

ENTI TY derived_entity;
SUBTYPE OF( ny_entity);

a REAL;

b : | NTEGER;
END_ENTI TY;
In C++:

class My_entity {
public:
My_entity();
My _entity(My_entity&);
b
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class Derived entity {

publi c:

Derived_entity();

Derived_entity(Derived entity&);
b
class My_entityFactory : public virtual DACbjectFactory {

i\/i/._.ent ity ptr create_MW_entity();
s

class Derived_entityFactory : public virtual DAObjectFactory {

Derl ved_entity ptr create_Derived_entity();
s

NOTE - The application may create new instances of derived classes of Application_instance only by using
the Factory, the CreateEntitylnstance operation, or the sdai Create macro. A macro is used to support a

variety of implementations. The syntax of the sdai Create macro is designed to resembl e the syntax of the
new operator with placement.

There shall be asdai Cr eat e macro of the form:

sdai Creat e(pl acenment, (constructor_args), (classNanes));

where the macro shall return pt r to the new entity instancp] acenent shall be a_pt r &to the

Mbdel cont ent s in which the new instance is to be placednst ruct or _ar gs shall be the,
possibly empty, list of arguments to a constructor of the entity class and shall be enclosed in a single pair
of parentheses, ard assNamne shall be one or more C++ class hames of the entityclTass Nanes

shall be provided in alphabetical order.

EXAMPLE 14 - Thisexampleillustrates how a new instance of class Foo is created.
Model _contents_ptr smh;

i:'olo_ptr sf = sdai Create(smh, (), (Foo));
Thesdai Cr eat e macro shall implement the SDAI operation specified in 10.7.9 of ISO 10303-22,

Create entity instance. An implickddl nst ance function with the new entity instance as its input
parameter shall be invoked on tiledel _cont ent s placement.

5.3.9.3 Constructors

For the clas€bj ect as well as each of its derived classes, the following constructors shall be specified:

— a default constructor, which shall take no arguments and shall construct each of its attributes as
unset;

— a copy constructor, which shall take@anst reference to an instance of the class itself and
shall perform a shallow copy.

5.3.10 Persistent data and persistent object identifiers
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The EXPRESS ENTITYappl i cati on_i nst ance from the SDAI parameter data schema ISO
10303-22 as specified by 9.4.3, shall be mapped to the C++Agp$s cati on_i nst ance. The
classAppl i cati on_i nst ance shall be a derived class of the C++ clBg€bj ect SDAI .

typedef char* DAObjectlID;
5.3.10.1 PID

The PI D class maintains the persistent object identifier for every persistent object, objects of class
DAObj ect, and objects of any class derived directly or indirectly fidd®bj ect .

class PID: public virtual Object

{

public:

static PID ptr _duplicate(PID ptr);
static PID ptr _narrow Cbject_ptr);
static PID ptr _nil();

char* Datastore_type() const;

voi d Datastore_type(char*);

TheDat est or e_t ype attribute shall identify the type of the data access interface of the underlying
datastore. It shall be set to the valt@DAI” for all Model _cont ents stored in an SDAI
implementation.

char* get PIDString();

This function shall return the string representation of the persistent object identifier for the object
referred to by this PID. The contents of BieDSt r i ng is not specified in this part of ISO 10303. The
persistent object identifier shall consist of identifiers from the PID class itself as well as from its derived
classes. The PID class shall maintain the persistent identifier for the repository in which the persistent
object resides.

5.3.10.2 PID_SDAI

ThePl D_SDAI class maintains the persistent object identifier fbdel _cont ent s object.

class PID SDAI : public virtual PID

{

public:

static PID _SDAl _ptr _duplicate(PlI D _SDAl ptr);
static PID _SDAl _ptr _narrow Qbject _ptr);
static PID _SDAl _ptr _nil();

char* NMbdelid();

This function shall return the string representation of the persistent identifier of the cluster of data for
theModel _cont ent s referred to by this PID.

voi d Model i d(char*);
}
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This function shall set the string representation of the persistent identifier of the cluster of data for the
Model _cont ent s referred to by this object.

5.3.10.3 PID_DA

The PI D_DA class maintains the persistent object identifier for an applic&#bj ect .

class PID DA : public virtual PID

{

public:

static PID DA ptr _duplicate(PID DA ptr);
static PID DA ptr _narrow Object _ptr);
static PID DA ptr _nil();

DAGhj ect I D oi d();

This function shall return the string representation of the persistent identifier, local to the
Model _cont ent s, of theDAOhj ect referred to by this object.

voi d oi d( DACbhj ectID );
b

This function shall set the string representation of the persistent identifier, local to the
Model _cont ent s, of theDAObj ect referred to by this object.

5.3.10.4 DAODbjectFactory

TheDAObj ect Fact ory class may create instanced#Chj ect s.

cl ass DAObj ect Factory : public virtual Object
{

public:

DAGhj ect _ptr create_ DAObject();

5.3.10.5 DAObject

TheDAMhj ect interface shall be the base class for application and dictionary entities.

cl ass DAQbject : public virtual Object

{

publi c:

static DAObj ect _ptr _duplicat e( DAGhj ect ptr);
static DAObj ect _ptr _narrow Qbject _ptr);
static DAGbject _ptr _nil();

sdai Bool dado_sane( DAChj ect _ptr obj);

This function shall return TRUE @bj points to the same object as the receiver.

PI D DA dado_oi d();
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Thedado_oi d function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.11.6, Get persistent label.

SDAI input/output

SDAI C++
Object receiver
Label return value

voi d dado_renove();

This function shall delete the object from the persistent store and releases its resources. The function
need not delete the aggregate-valued attributes of the object.

voi d dado_free();

b

This function shall inform the implementation that it is free to move the object back to the persistent
store.

5.3.10.6 DAODbject_SDAI

TheDAOhj ect _SDAI interface shall implement the operations from the SDAI entities entity_instance
and application_instance that apply to application and dictionary entities.

cl ass DACbj ect _SDAI : virtual public DAObject {

prot ect ed:

DAGbj ect _SDAI () :

DAGbj ect _SDAI (const DACbj ect _SDAI &) ;

public:

static DAQbj ect SDAI _ptr _duplicate(DAGhj ect SDAI _ptr);

static DAObj ect _SDAlI _ptr _narrow( Object_ptr);
static DAGbject _SDAI _ptr _nil();

5.3.10.6.1 Find entity instance SDAI-model

The Owni ngMbdel function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.3, Find entity instance SDAI-model.

Model ptr Oamni ngWodel () const;

SDAI input/output

SDAI C++
Object receiver
Model return value
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Additional possible error indicator

FN_NAVL This function is not supported by this implementation.

5.3.10.6.2 Find entity instance users

TheFi ndUser s function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.8, Find entity instance users.

Object __list_var FindUsers(const Schema_instance__|ist_var& aggr) const;

SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

5.3.10.6.3 Find entity instance usedin

TheFi ndUsedi nfunction shallimplement the SDAI operation specified in ISO 10303-22 as described
by 10.10.9, Find entity instance usedin.

#i f def SDAI _CPP_LATE BI NDI NG

bject__list_var FindUsedin(const Attribute ptr& attr, const
Schena_instance__|ist_varé& aggr) const;
#endi f

SDAI input/output

SDAI C++
Instance receiver
Role attr

Domain aggr

Result return value

5.3.10.6.4 Find instanceroles

TheFi ndRol es function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.11, Find instance roles.

#i f def SDAI _CPP_LATE_BI NDI NG
bject __list_var FindRol es(const Schema_instance_|list_var& aggr) const;
#endi f
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SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

5.3.10.6.5 Find instance data types

The Fi ndDat aTypes function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.12, Find instance data types.

#i f def SDAI _CPP_LATE BI NDI NG

bj ect __list_var FindDataTypes(const Schema_instance__|ist_var& aggr) const;
#endi f
String__list_var FindDataTypes(const Schema_instance__|ist_var& aggr) const;

SDAI input/output

SDAI C++
Instance receiver
Result return value

5.3.10.6.6 Issame

Thel sSane function shall determine whether the parametdrer Ent i t y refers to the same entity
instance as the receiver. This function shall implement the behaviour of the EXPRESS instance
comparison operator entity instance equal (:=:).

sdai Logi cal |sSane(const Cbject _ptré& otherEntity) const;

Output

This function shall return TRUE if the two instances are the same. This function shall return FALSE if
the two instances are not the same. This function shall return UNKNOWN if either instance is unset.

Possible error indicators

sdai MX_NDEF /1 SDAI - nodel access not defined
sdai El _NEXS /1l Entity instance does not exi st
sdai TY_NDEF /1l Type not defined

sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function
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5.3.10.6.7 Get attribute

TheGet At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.1, Get attribute.

#i fdef SDAI _CPP_LATE_BI NDI NG

Any var GetAttr(const Attribute ptr& attDef);
Any var GetAttr(const char* attNane);

#endi f

SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Value return value

5.3.10.6.8 Get instancetype

TheGet | nst anceType functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.4, Get instance type.

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity ptr GetlnstanceType() const;
#endi f

char* GCetlnstanceTypeNane() const;

SDAI input/output

SDAI C++
Object receiver
Type return value

5.3.10.6.9 Isinstance of

Thel sl nstanceO functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.5, Is instance of.

sdai Bool | sl nstance™ (const char* typeNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |slnstanceO (const Entity ptr& otherEntity) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Type typeName, otherEntity
Result return value
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5.3.10.6.10 Iskind of

Thel sKi ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.6, Is kind of.

sdai Bool | sKi ndOFf (const char* typeNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |sKi ndOf (const Entity_ptr& theType) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Result return value

5.3.10.6.11 I1s SDAI kind of

Thel sSDAI Ki ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.7, Is SDAI Kind Of.

sdai Bool | sSDAI Ki ndOf (const char* typeNanme) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool | sSDAI Ki ndOf (const Entity ptr& theType) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Result return value

5.3.10.6.12 Test attribute

TheTest At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.2, Test attribute.

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool TestAttr(const Attribute_ptré& attDef) const;
sdai Bool TestAttr(const char* attNane) const

#endi f
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SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Result return value

5.3.10.6.13 Get attribute value bound

TheGet At t r Val ueBound function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.10.10, Get attribute value bound.

#i f def SDAI _CPP_LATE_BI NDI NG
I nteger Get AttrVal ueBound(const Attribute ptr& attr) const;
#endi f

b

SDAI input/output

SDAI C++
Instance receiver
Attribute attr

Value return value

5.3.11 Domain equivalence for early binding

Early binding support for domain equivalence, as specified in ISO 10303-22 as described by A2, shall
be provided as follows. The SDAI implementation shall contain a namespace for the native schema and
for each external schema. There shall be a class declaration for every
domai n_equi val ent _t ype as well as for every native entity data type to which it is declared to be
domain equivalent. The C++ class which representtomi n_equi val ent _t ype shall be
assignable to the C++ class which represents the native entity data type to which it is domain equivalent.

EXAMPLE 15 - This example illustrates one possible implementation for early bound domain equivalence:
SCHEMA X;

ENTITY A
END_ENTI TY;

ENTI TY B;
END_ENTI TY;

ENTITY C
END_ENTI TY;

END_SCHEMA;
SCHEMA Y,

ENTITY A
END_ENTI TY;
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ENTI TY B;
END_ENTI TY;

ENTITY C
END_ENTI TY;

END_SCHEMA;
The domain equivalence table for SCHEMA Xiis:
Native  Foreign

A A
C C

The domain equivalence table for SCHEMA Y is:

Native Foreign
B B
C C

namespace SDAI _| NTEROPERABLE {

class A { };
class B { };
class C{ }s

}

nanespace X {
typedef SDAI | NTEROPERABLE: : A A;
class B : public SDAI _I NTEROPERABLE { };
typedef SDAI _| NTEROPERABLE: : C C

nanespace Y {
class A : public SDAI_I NTEROPERABLE: : A { };

typedef SDAI _| NTEROPERABLE: : B B:
t ypedef  SDAI _| NTEROPERABLE: : C C;

5.3.12 Application instance

All classes created as a result of this part of ISO 10303, which are defined in or interfaced into an
application schema, shall be a derived class, directly or indirectly, Apgrhi cat i on_i nst ance.

5.3.12.1 Classdefinition

TheAppl i cati on_i nst ance class shall implement the SDAI entity application_instance specified
in ISO 10303-22 as described by 9.4.3.

class Application_instance : virtual public DAObject_SDAl ({
publi c:

Application_instance();

Application_instance(const Application_instance&);

virtual ~Application_instance();
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private:
voi d operator del ete(void*);

Theoper at or del et e function shall be private sothpl i cati on_i nst ance instances may
be deleted only by thigbdel : : Del et eAppl i cati on_i nst ance function.

5.3.12.1.1 Unset attribute value

TheUnset At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.11.4, Unset attribute value.

public:

#i fdef SDAI _CPP_LATE_BI NDI NG

voi d Unset Attr(const char* attNane);

void UnsetAttr(const Explicit_attr_ptr& attDef);
#endi f

SDAI input/output

SDAI C++
Object receiver
Attribute attName, attDef

5.3.12.1.2 Validaterequired explicit attributes assigned

The Val i dat eRequi redExpl i cit AttrsAssi gned functions shall implement the SDAI
operation specified in 1ISO 10303-22 as described by 10.11.10, Validate required explicit attributes
assigned.

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool Vali dateRequiredExplicitAttrsAssigned (Attribute 1ist&aggr)
const;

#endi f

sdai Bool Vali dateRequiredExplicitAttrsAssigned (String__list& aggr)
const;

SDAI input/output

SDAI Ct+

Object receiver
NonConf aggr

Result return value

5.3.12.1.3 Validateinverse attributes

TheVal i dat el nver seAt t r s functions shall implement the SDAI operation specified in188D3-
22 as described by 10.11.11, Validate inverse attributes.
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#i f def SDAI _CPP_LATE BI NDI NG

sdai Logi cal ValidatelnverseAttrs(lnverse attribute |ist& aggr) const;
#endi f
sdai Logi cal ValidatelnverseAttrs(String |ist& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NonConf aggr

Result return value

5.3.12.1.4 Copy application instance

The Copy function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.11.1, Copy application instance.

Application_instance_ptr Copy (const Mdel contents _ptr& target Model) const;

SDAI input/output

SDAI C++

Object receiver
TargetModel targetModel
NewObject return value

5.3.12.1.5 Put attribute

ThePut At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.11.3, Put attribute.

#i f def SDAI _CPP_LATE_BI NDI NG

void PutAttr(const char* attrNanme, const Any varé& attrVal);

void PutAttr(const Explicit_attribute ptr& attrDef, const Any var& attrVal);
#endi f

SDAI input/output

SDAI C++

Object receiver

Attribute attrName, attrDef
Value attrval

5.3.12.1.6 Validatewhererule

TheVal i dat eWher eRul e functions shall implement the SDAI operation specified in ISO 10303-22
as described by 10.11.9, Validate where rule.
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sdai Logi cal Val i dat ewWher eRul e(const char* rul eNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dat eWher eRul e(const Where_rule_ptr& rul eDef) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Rule ruleName,ruleDef
Result return value

5.3.12.1.7 Validate explicit attributesreferences

The Val i dat eExplicitAttrsReferences functions shall implement the SDAI operation
specified in ISO 10303-22 as described by 10.11.12, Validate explicit attributes references.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Logi cal ValidateExplicitAttrsReferences(const Attribute_ |ist_varé& aggr)
const;

#endi f

sdai Logi cal ValidateExplicitAttrsReferences(const String_list_var& aggr)
const;

SDAI input/output

SDAI Ct+

Object receiver
NonConf aggr

Result return value

5.3.12.1.8 Validate aggregates size

TheVal i dat eAggr Si ze functions shall implement the SDAI operation specified in ISO 10303-22
as described by 10.11.13, Validate aggregates size.

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dat eAggr Si ze(const Attribute list _var& aggr) const;
#endi f

sdai Logi cal Validat eAggrSi ze(const String_ |list_var& aggr) const;

SDAI input/output

SDAI Ct+

Object receiver
NonConf aggr

Result return value
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5.3.12.1.9 Validate aggregates uniqgueness

TheVal i dat eAggr Uni queness functions shall implement the SDAI operation specified in ISO
10303-22 as described by 10.11.14, Validate aggregates uniqueness.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dat eAggr Uni queness(const Attribute_list_var& aggr) const;
#endi f
sdai Logi cal Val i dat eAggr Uni queness(const String_ |list_var& aggr) const;

SDAI input/output

SDAI Ct+

Object receiver
NonConf aggr

Result return value

5.3.12.1.10 Validate array not optional

TheVal i dat eArrayNot Opt i onal functions shallimplement the SDAI operation specified in ISO
10303-22 as described by 10.11.15, Validate array not optional.

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Validat eArrayNot Opti onal (const Attribute_ |ist_var& aggr) const;
#endi f

sdai Logi cal Vali dat eArrayNot Opti onal (const String_list_var& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NonConf aggr

Result return value

5.3.12.1.11 Create aggregate instance

TheCr eat eAggr | nst ance functions shallimplement the SDAI operation specified in ISO 10303-22
as described by 10.11.5, Create aggregate instance.

voi d CreateAggrlnstance(const char* attrNane);

#i fdef SDAI _CPP_LATE_BI NDI NG

voi d CreateAggrlnstance(const Explicit_attribute _ptr& attrDef);
#endi f

SDAI input/output

SDAI C++

Object receiver

Attribute attrName, attrDef

Aggregate (not supported in this operation)

47



I SO 10303-23:2000 (E) ©ISO

5.3.12.1.12 Get persistent label

TheGet Per si st ent Label function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.11.6, Get persistent label.

PI D DA ptr GCetPersistentlLabel () const;

SDAI input/output

SDAI C++
Object receiver
Label return value

5.3.12.1.13 Get description

The Get Descri pti on function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.11.8, Get description.

char* GetDescription() const;

SDAI input/output

SDAI C++
Object receiver
Label return value

5.3.12.1.14 |sscope owner

The |l sScopeOnner function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.8.2, Is scope owner.

sdai Logi cal |sScopeOmner () const;

SDAI input/output

SDAI C++
Object receiver
Result return value

5.3.12.1.15 Get scope

The GetScope function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.8.3, Get scope.

Scope_ptr Get Scope() const;
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SDAI input/output

SDAI C++
Object receiver
Result return value

5.3.12.1.16 Add to scope

The AddToScope function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.8.1, Add to scope.

voi d AddToScope(const Application_instance_ptr& thelnstance) const;

SDAI input/output

SDAI C++
Object receiver
Target thelnstance

5.3.12.1.17 Remove from scope

TheRenoveFr onScope function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.8.4, Remove from scope.

voi d RenoveFr onScope( Scope_ptr& scope) const;

SDAI input/output

SDAI C++
Object receiver
Target scope

5.3.12.1.18 Add to export list

TheAddToExport Li st function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.8.5, Add to export list.

voi d AddToExportLi st (Scope_ptr& scope) const;

SDAI input/output

SDAI C++
Object receiver
Target scope
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5.3.12.1.19 Remove from export list

TheRenoveFr omExport Li st function shallimplement the SDAI operation specified in ISO 10303-
22 as described by 10.8.6, Remove from export list.

voi d RenoveFr onExport Li st ( Scope_ptré&) const;

SDAI input/output

SDAI C++
Object receiver
Target scope

5.3.12.1.20 Validate scope

The Val i dat eScope function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.8.9, Validate scope reference restrictions.

sdai Logi cal Val i dat eScope() const;

SDAI input/output

SDAI C++
Object receiver
Result return value

5.3.12.1.21 Validate string width

TheVal i dat eSt ri ngW dt h functions shall implement the SDAI operation specified in ISO 10303-
22 as described by 10.11.16, Validate string width.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Logi cal ValidateStringWdth(const Attribute_|ist_var& aggr) const;
#endi f

sdai Logi cal ValidateStringWdth(const String__list_var& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NonConf aggr

Result return value

5.3.12.1.22 Validate binary width

TheVal i dat eBi nar yW dt h functions shall implement the SDAI operation specified in ISO 10303-
22 as described by 10.11.17, Validate binary width.
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#i f def SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Vali dat eBi naryWdth(const Attribute_ |ist_var& aggr) const;
#endi f

sdai Logi cal Vali dateBi naryWdth(const String_ |ist_var& aggr) const;

SDAI input/output

SDAI C++

Object receiver
NonConf aggr

Result return value

5.3.12.1.23 Validatereal precision

The Val i dat eReal Pr eci si on functions shall implement the SDAI operation specified in ISO
10303-22 as described by 10.11.18, Validate real precision.

#i fdef SDAI _CPP_LATE_BI NDI NG

sdai Logi cal Val i dat eReal Preci sion(const Attribute_ |ist _var& aggr) const;
#endi f

sdai Logi cal Val i dat eReal Preci sion(const String_list_var& aggr) const;

1

SDAI input/output

SDAI Ct+

Object receiver
NonConf aggr

Result return value

5.3.12.2 Schema-dependent application_instance factory

Within each C++ namespace which corresponds to an application schema, there shall be a C++ class
App_i nst _<schema_nane>Fact ory, where <schema name> is the name of the EXPRESS
SCHEMA in all lower case. The class shall contairtaéat e_<T>" function for each application

entity type in the schema. Ther‘eat e_<T>" function shall return adppl i cati on_i nst ance

handle which shall reference the instance referenced by the function’s argument.

EXAMPLE 16 - This example illustrates the implementation of a schema-dependent application_instance
factory.

In EXPRESS:
SCHEMA exanpl e_schenm;

ENTITY first_entity;
END ENTI TY;

ENTI TY second_entity;
END _ENTI TY;

END_SCHEMA;

51



I SO 10303-23:2000 (E) ©ISO

In C++:
nanespace Exanpl e_schema {

typedef First_entity* First _entity ptr;
class First_entity { };

typedef Second_entity* Second entity ptr;
class Second entity { };

cl ass App_i nst_exanpl e_schemaFactory {

Application_instance ptr create First_entity(const
First entity ptré&);
Application_instance ptr create_Second entity(const
Second_entity ptré&);
s

s

As a consequence of the conversion constructors, the C++Apadd cati on_i nstance is
conceptually an ancestor of each class generated from each application schema. However, an SDAI
implementation need not implement application entity data types as derived classes of
Application_instances.

5.3.12.3 Early binding accessor member functions

Although the late binding accessor member functions for the manipulation of attributes including get

attribute, put attribute, test attribute and unset attribute, are explicitly declared for the classes defined in
this binding, member functions with this functionality are required for each class that represents an
application entity data type in an early-binding SDAI implementation.

The prototypes for the get and put accessor member functions for an early-binding SDAI implementation
are described in 5.3.8. For each explicit attribute, the Test attribute function shall be accomplished by
accessing the attribute value and testing whether it is equal to the designated unset value for its type. For
each inverse attribute, the Test attribute function shall be accomplished by accessing the attribute value
testing whether the resulting list is unset. For each explicit attribute, the Unset attribute function shall
be accomplished by setting the attribute to the designated unset value for its type.

5.3.13 Binding-specific data types

5.3.13.1 Accesstypedatatype

Access_t ype shall be used to specify the access mode for an SDAI-model or transaction. It shall
consist of the values, read-only and read-write, and shall be defined as:

enum Access_type {sdai RO sdai RW Access_type_unset};

5.3.13.2 Primitive type

TheSDAI namespace shall contain the C++ clagsgseCode, the C++ data typéypeCode_pt r, the
C++enumTCKi nd and a set of constants of typgpeCode_pt r. The type of a value, given for or
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expected from, a particular attribute or aggregate element shall specify these types. The class definition
for Typecode and declarations foFypeCode_pt r andTCKi nd shall be:

enum TCKind { tk_null, tk void, tk_short, tk long, tk_ushort, tk_ulong,
tk_float, tk _double, tk _boolean, tk char, tk octet, tk_any, tk_TypeCode,
tk_Principal, tk_objref, tk struct, tk _union, tk_enum tk_string, tk_sequence,
tk_array };

typedef class TypeCode* TypeCode ptr;
cl ass TypeCode

public:

TCKi nd ki nd() const;

Long param count () const;

Any paraneter(Long) const;

sdai Bool equal (TypeCode_ptr) const;

b

The TypeCode shall consist of an attribute of tyj@Ki nd and a parameter list of tygy. The
underlying types shall vary according to the TypeCokleisd value. The following describes contents
of the parameter lists for the various valueskafnd:

— for TypeCode with th&i nd valuet k_enum the parameter list shall consist of strings for the
enumeration type name and the enumerators;

— for TypeCode with th&i nd valuet k_st ri ng, the parameter list shall consist of the integer
value of the maximum string length or zero for an unbounded string;

— for TypeCode with th&i nd valuet k_sequence, the parameter list shall consist of a
TypeCode representing the underlying type and the integer value of the maximum sequence
length or zero for an unbounded sequence;

— for TypeCode with th&i nd valuet k_obj r ef , the parameter list shall consist of a string
value containing the name of the object class;

— for TypeCode with th&i nd valuet k_uni on, the parameter list shall consist of a string

value containing the name of the union, the TypeCode representing the union’s discriminant, and
a set of triples, one for each member of the union containing a string value representing the union
label name, a string value representing the union member name, and a TypeCode representing the
union member type.

The relationship between the C++ classes and their corresponding TypeCode values are given in table
3.
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Table 3 - Mapping of EXPRESS typesto TypeCode values

C++ datatype/ EXPRESS TypeCode: TC_kind and {parameter s}

Integer / INTEGER tk_long {}

Real / REAL tk_double {}

sdai Bool / BOOLEAN tk_enum §dai Bool, BFalse, BTrue, BUnset}

sdailLogical / LOGICAL tk_enum {sdailLogical, LFalse, LTrue, LUnknown,
LUnset}

(unbounded) String, / STRING tk_string {0}

(bounded) String, / STRING tk_string {maxlen-integer}

Fixed_string_<n>/ STRING tk_string {<n>}

Binary / BINARY tk_sequence {tk_octet, 0}

Bounded_Binary <n>/BINARY tk_sequence {tk_octet, <n>}

Fixed_Binary_<n>/ BINARY tk_sequence {tk_octet, <n>}

Enumeration / ENUMERATION tk_enum {enum-name, enumeratorl...}

Array, Bag, List, Set of T/ tk_sequence {T, 0}

ARRAY ,BAG,LIST,SET tk_sequence {T, <n>}

Bounded <n> Array, Bag, List, Set of T/

ARRAY,BAG,LIST,SET

Entity_instance / ENTITY tk_objref {entity-name}

Number / NUMBER tk_union {Number, Number_discriminant,
Number_discriminant__integer, c1, tk_long,
Number_discriminant__real, c2, tk_double}

Select / SELECT tk_union {union-name, switch-TypeCode, label-
value, member-name, TypeCode (repeat triples)}

For each EXPRESS ipritive, aggregate, enumerati, select, type and entity data type, the SDAI
implementation shall provide a constant of tyjygeCode_pt r. The name of the constant shall be
“_tc_<typenane>", where <typename> is the name of the type. Each constant shall be defined at the
same scoping level as its corresponding type.

5.3.13.3 Error code data type

Error _i d shall be the type used to represent error conditions. Its values are defined in clause 6.
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5.3.13.4 Time_stamp datatype

Ti me_st anp shall be the type used to represent the EXPRESS TYPE st anp in the SDAI
session schema from ISO 10303-22 as described by 7.3.3.

typedef String_var Tine_stanp;

5.3.13.5 Schema name datatype

Schema_name shall be the type used to represent the EXPRESS dtvé&ta_def i ni ti oninthe
SDAI population schema from ISO 10303-22 as described by 8.3.1.

typedef String_var Schena_narne;

5.3.13.6 Entity_name datatype

Enti ty_name shall be the type usedto represent the EXPRESS €WiPEt y_def i ni ti oninthe
SDAI population schema from ISO 10303-22 as described by 8.3.2.

typedef String_var Entity_nane;

5.3.13.7 Transaction commit mode data type

Conmi t _node shall be used to specify whether a particular transaction shall be committed or not. It
shall consist of two values, commit and abort, and shall be defined as:

enum Conmi t _node {sdai COMWM T, sdai ABORT};

5.3.13.8 SDAI primitive

The primitive data type in the SDAI parameter data schema from ISO 10303-22 as described by 9 shall
be represented in tH&DAI namespace as the C++ clas8ay andAny var. The classAny shall

contain an untyped pointer to a value, a value, a TypeCode indicating the type of the value and a
TypeCode_pt r which references its TypeCode. The clasy shall provide the following member
functions:

cl ass Any

public:
Any();

This function shall create a nedmy instance with &ypeCode tk_nul | and no value.

Any(const Any& a);

This function shall create a neimy instance with a copy of tHeypeCode of a and shall contain a
deep copy of its parameter value.

Any(TypeCode_ptr tc, void* val, sdai Bool release = BFal se);
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This function shall create a néway instance which contains a copy of thegpeCode t ¢ and the value

val . Ifr el ease is setto TRUE, the Any instance shall release its resources upon assignment of a new
value or when the Any’s destructor is called.éf ease is set to TRUE, the value of thal pointer

after this function is called is not specified in this part of ISO 10302Ilease is set to FALSE, the

Any instance shall point the value\al ; the resources of the Any instance shall not be released.

~Any();

This function shall release the TypeCode, the value and any other resources owned by the instance.

Any& operat or =(const Any&);

This function shall release the resources of the instance, including the TypeCode and the value, if the
receiver was created withel ease set to TRUE. The instance shall then contain a copy of the
TypeCode of the parameter and a deep copy of the value of the parameter.

voi d operat or <<=( Short);

voi d oper at or <<=(UShort);

voi d oper at or <<=(| nt eger);

voi d oper at or <<=(ULong) ;

voi d oper at or <<=(Fl oat ) ;

voi d operat or <<=(Real );

voi d oper at or<<=(const sdai LOG CAL&) ;
voi d operat or <<=(const sdai BOOL&) ;
voi d operat or<<=(const Any&);

voi d operat or<<=(const char*);

For each EXPRESS primitive, aggregate, enumeration, select, type and entity data type, there shall be
a C++ operator namé&<=" which inserts a value of that type into the instance and automatically sets
the TypeCode to the value that represents that typeAiijpeénstance may not store its value as a
reference or pointer to the parameter. For a value of fJpetke parameter shall be of typ&>, except

for entities, which shall be of type_pt r, and strings, which shall be of typenst char *. If the

receiver was created wittel ease set to TRUE, the instance shall release the existing value.

sdai Bool operator>>=(Short&) const;
sdai Bool operator>>=(UShort&) const;
sdai Bool operator>>=(1nteger& const;
sdai Bool oper at or >>=(ULong&) const;
sdai Bool operator>>=(Fl oat&) const;
sdai Bool operator>>=(Real & const;
voi d operat or >>=(const sdai LOG CAL&) ;
voi d operat or >>=(const sdai BOOL&) ;
sdai Bool operat or>>=( Any& const;
sdai Bool operator>>=(char*&) const;

For each EXPRESS primitive, aggregate, enumeration, select, type and entity data type, there shall be
an operator naméed>=" which extracts a typed value from tAry. This function shall return a value

of type sdai Bool , which shall besdai TRUE if the Any contains a value of the correct type;
otherwise, it shall returadai FALSE. For a value of typ&&, the parameter of the argument shall be
T&for primitive types (except strings), enumerations and entities. It shEil&#or strings, selects and

Any. If the extraction is successful and the receiver was created slithase set tosdai TRUE, the
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caller’'s pointer will point to resources managed byAhg. If the Any’s resources are released, the
behaviour is not defined in this part of 1SO 10303.

voi d repl ace(TypeCode_ptr tc, void* value, sdai Bool release = BFal se);

This function shall release the current TypeCode and insert a copy of the TypeCode tc.  |If
rel ease issettosdai TRUE, the Any shall release any resources associated with the current value.
The function shall assign the new value to the receiver. If r el ease is set to sdai TRUE, the Any
instance shall release its resources upon assignment of anew value or when the Any goes out of scope.
If rel ease is set to sdai TRUE, the value of the val pointer after this function is called is not
specified inthispart of ISO 10303. If r el ease issettosdai FALSE, the Any instance shall point the
value at val ; the Any instance shall not release its resources.

TypeCode_ptr type() const;

This function returns the current TypeCode.

const void* value() const;

s

Thisfunction returns apointer to the current value stored in the receiver. An implementation of this part
of 1SO 10303 shall support the casting of returned void* if the valueis of one of the following types:
Octet , Short ,UShort , Integer ,ULong, Double , Any, Object_ptr , TypeCode_ptr .The
implementation need not support casting to any other types.

5.3.13.9 Complex instances

A complex entity data type shall represent an intersecting set of subtypes of a supertype, which are not
explicitly defined asentitiesinthe schema. A complex entity datatype shall beaset of singleentity data
types which serve as subtype leaves in the particular subtype/supertype instance graph.

Complex entity datatypes may be created either at compile-time (early binding) or at run-time using the
dictionary (late binding).

In the early-bound implementations complex entity type data names shall be constructed using the
algorithm described in 1SO 10303-22 as described by annex A. The set of valid early-bound complex
entity datatypes shall be specified in an addendum to the EXPRESSfile. The interface for defining the
list of valid complex entity namesis defined as follows:

<conpl ex_data types> := ‘COMPLEX;" <complex type identifier> ‘' {
<complex_type_identifier> ‘;' } ‘END_COMPLEX;'

EXAMPLE 17 - This exampleillustrates the logical results of specifying complex entity datatypes:

In EXPRESS:

ENTITY person;
END_ENTITY;
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ENTI TY student
SUBTYPE OF( person);
END_ENTI TY;

ENTI TY enpl oyee
SUBTYPE OF( person);
END_ENTI TY;

ENTI TY manager
SUBTYPE OF( person);
END_ENTI TY;

COVPLEX;

enpl oyee+st udent ;
enpl oyee+manager;
END_COVPLEX;

The name of the complex class shall be the concatenation of each component type name in the order
specified in ISO 10303-22 as described by A.1.3. The first letter of each component class name shall be
uppercase and all remaining letters shall be lowercase. The result of this addendum to the EXPRESS file
is that the following declarations are added to the resulting SDAI implementation:

cl ass Enpl oyeeStudent : public Enpl oyee, public Student { };

cl ass Enpl oyeeManager : public Enpl oyee, public Manager { }s

In the late bound implementation, the complex entity data types need not be specified until runtime. In
this implementation, data types are specified when a new entity instance is created Githathe
entity instance operation.

Handles to complex instances shall be mutually assignable regardless of whether the instance was created
using the early bound or late bound implementation.

5.3.13.10 Bound_instance value

Bound_i nstance_val ue shall be the type used to represent the EXPRESS TYPE
bound_i nst ant _val ue in the SDAI parameter data schema from ISO 10303-22 as described by
9.3.11.

typedef Integer bound_instant_val ue;

5.3.13.11 Query source

The classuer y_sour ce shall represent the EXPRESS TYPE query_source in the SDAI parameter
data schema from ISO 10303-22 as described by 9.3.12.

class Query_source : public Select {

pr ot ect ed:

Query_source();

Query_source(const Query_source_ptré&);
Query_source(const Aggregate_instance ptr&);
Query_source(const Model _ptr&);
Query_source(const Repository ptré&);
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Query_source(const Schema_i nstance_ptr&)

operator Aggregate_instance ptr();
operator Mdel ptr();

operator Repository ptr();
operator Schenma_i nstance_ptr();

Query_source_ptr& operat or=(Aggregate_instance_ptr&)
Query_source_ptr& operat or=(Mdel ptr&)
Query_source_ptr& operator=(Repository ptr&)
Query_source_ptr& operat or=(Schema_i nstance_ptr &)

publi c:

operator const Aggregate_instance_ptr() const;
operator const Mddel ptr() const;

operator const Repository ptr() const;
operator const Schema_instance_ptr() const;

private:

sdai Logi cal _Aggregate_i nstance() const;
sdai Logi cal _Model () const;

sdai Logi cal _Repository() const;

sdai Logi cal _Schena_i nstance() const;

publi c:

static Query_source_ptr _duplicate(Query_source_ptr);
static Query_source_ptr _narrow( Qbject_ptr);

static Query_source_ptr _nil();

/1 Underlying type nenber functions
/'l Aggregate_instance, Mdel, Repository, Schema_instance

I nt eger SDAI Query(const char* expression, const Object _ptr& theEntity,
T _sdailist_var& destination) const;

/1l Mbdel, Repository, Schena_instance
char* name_() const;

/1 Mbdel

const Mbdel _contents_ptr Mdel __contents_() const;

Model _contents_ptr Model __contents_();

#i f def SDAI _CPP_LATE_BI NDI NG

const Schema_ptr underlying_schema () const;

#endi f

Schenma_nane underlyi ng_schema_nanme_() const;

const Repository ptr repository () const;

Ti me_stanp change_date () const;

Access_type node_ () const;

Schena_instance__|ist_var associated with () const;

voi d RenaneMdel (const char* nodel Nane);

voi d C oseMdel ();

voi d Cl oseMbdel () const; Model _ptr Pronot eMbdel ToReadWite() const;
voi d SaveChanges();

voi d UndoChanges();

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity_ptr CetEntityDefinition(const char* entityNanme) const;
#endi f

/' Repository
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const Repository contents ptr Repository_ contents () const;

char* description_() const;

Session__list_var session_() const;

Model ptr Creat eModel (const char* nopdel Name, const char* schemaNane);

#i f def SDAI _CPP_LATE_BI NDI NG

Model _ptr CreateMdel (const char* nodel Nanme, const Schena_ptr& schem);
#endi f

const Mbdel _ptr Get Mbdel (const char* nodel Nane) const;

Model ptr Get Mbdel R\ const char* nodel Nane) ;

voi d Del et eModel (Model _ptr& nodel ) ; DAGbj ect _ptr Get Sessi onl dentifier(const
PID DA ptr& | abel) const;

#i f def SDAI _CPP_LATE_BI NDI NG

Schena_i nstance_ptr Creat eSchemal nst ance(const char* snane, const Schema_ptr&
schenmaDef) ;

#endi f

Schena_i nstance_ptr CreateSchenal nstance(const char* snane, const char*
schenmaNane) ;

voi d Del et eSchenal nst ance( Schena_i nstance_ptr& inst);

/1 Schena_instance

const Mbdel __set _var associated _nodels_() const;

Schenma_nane native_schema_() const;

const Repository ptr repository () const;

Ti me_stanp change_date () const;

Ti me_stanp validation_date () const;

sdai Logi cal validation_result_ () const;

Integer validation_level () const;

voi d Renane(const char* nane);

voi d AddMbdel (const Model _ptr & nodel);

voi d RenoveMdel (const Model ptr & nodel);

virtual sdailLogical Validated obal Rul e(const char* rul eNane
String__list_var& aggr) const;

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdaiLogical Validated obal Rul e(const d obal _rule_ptré& gl obal Rul e

Where rule__list_var& aggr) const;

#endi f

vi rtual sdai Logi cal ValidateUni quenessRul e(const char* rul eNane, Cbject_ptré&
theEntity) const;

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdai Logi cal ValidateUni quenessRul e(const Uni queness_rule_ptré&theRul e
Qbj ect _ptr& theEntity) const;

#endi f

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdailLogical Validatel nstanceReferenceDomai n( const
Application_instance_ptré& app, Attribute_|ist_varé& aggr) const;
#endi f

virtual sdailogical Validatel nstanceReferenceDomai n( const
Application_instance_ptré& app, String__list_var& aggr) const;
virtual sdaiLogical ValidateSchenal nstance() const;

virtual sdaiLogical IsValidationCurrent() const;

}s
5.4 EXISTSfunctions

The SDAI namespace shall contain the following convenience functions for the testing of the existence
of instances of every data type specified in this part of ISO 10303.

sdai Bool EXISTS(const Object_ptr& ob);
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This function shall returBFal se if theob->i s_ni | () operation returns 0 and shall ret&®Tr ue
if theob->i s_ni | () operation returns 1.

sdai Bool EXI STS(I nteger ob);

sdai Bool EXI STS(Real ob);

sdai Bool EXI STS(BOOL ob);

sdai Bool EXI STS(sdai LOG CAL ob);

sdai Bool EXI STS(const char* ob);

sdai Bool EXI STS(const Bi nary_var & ob);

sdai Bool EXI STS(const Enum& ob);

sdai Bool EXI STS(const Sel ect_var & ob);

sdai Bool EXI STS(const Aggregate_instance var& ob);

These functions shall retuBFal se if ob is unset, otherwise it shall retuBTr ue.

sdai Bool EXI STS(const Any var & ob);

This function shall return the return value that results from invoking the EXISTS function on the
underlying value of thény.

6 Error handling

The SDAI namespace shall contain the following C++ exception cladSesepti on,
User Except i on, andSDAI Excepti on.

cl ass Exception
{
publi c:
Excepti on(const Exceptiong&);
~Exception();
Excepti on& operat or=(const Exception&);

pr ot ect ed:
Exception();
s

cl ass User Exception : public Exception
{
publi c:
User Exception();
User Excepti on(const User Excepti ong&);
~User Exception();
User Excepti on& operat or=(const User Exception&);

s
cl ass SDAI Exception : public UserException
{

publi c:

SDAI Exception();

SDAI Excepti on(const SDAI Excepti on&);
SDAI Excepti on(ULong mi nor);

~SDAI Excepti on();
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SDAI Excepti on& oper at or =(const User Excepti on&);

ULong M nor () const;
void M nor (ULong);

};

NOTE - C++ environments that do not support real C++ exception handling may implement error handling
according to the method described in [1], Appendix D.

The implementation shall provide user error handling which may be called by the application after the
SDAI enters an error state and has updated the SDAI event log (if the event logging is on).

The following standard error codes shall be defined as global symbolic constants. These values may be
used to set and test the error code vahienor, in SDAI Excepti on. These values shall be
conformant with the C++ typelLong:

enum Error _id {

sdai NO ERR = 0 , No error

sdai SS_OPN = 10, Sessi on open

sdai SS_NAVL = 20, Session not avail able
sdai SS_NOPN = 30, Session is not open

sdai RP_NEXS = 40, Repository does not exi st
sdai RP_NAVL = 50, Repository not avail abl e

sdai RP_OPN = 60,
sdai RP_NCOPN = 70,
sdai TR_EAB = 80,
sdai TR_EXS = 90,
sdai TR_NAVL = 100,
sdai TR Rw = 110,
sdai TR_NRW = 120,

Repository open

Repository is not open
Transacti on ended abnornally
Transaction exists
Transaction not avail able
Transaction read-wite
Transaction not read-wite

sdai TR_NEXS = 130, Transacti on does not exi st

sdai MO_NDEQ = 140, SDAI - nrodel not donmi n equi val ent
sdai MO_NEXS = 150, SDAI - nodel does not exi st

sdai MO _NVLD = 160, SDAI - nodel invalid

sdai MO DUP = 170, SDAI - nodel duplicate
sdai MX_NRW = 180, SDAI - nodel access not read-wite
sdai MX_NDEF 190, SDAI - nodel access not defined

11
11
11
I
I
I
11
11
11
11
I
11
I
I
11
I
11
11
I
I
sdai MX_RW = 200, /| SDAI - nbdel access read-wite
I
11
I
I
11
I
11
I
I
I
I
11
11
I
I
I
11
11
I
I
I

sdai MX_RO = 210, SDAI - nrodel access read-only

sdai SD_NDEF = 220, Schema definition not defined

sdai ED_NDEF = 230, Entity definition not defined

sdai ED_NDEQ = 240, Entity definition not domain equival ent
sdai ED_NAVL = 250, Entity definition not available
sdai RU_NDEF = 260, Rul e not defi ned

sdai EX_NSUP = 270, Expressi on eval uati on not supported
sdai AT_NvVLD = 280, Attribute invalid

sdai AT_NDEF = 290, Attribute not defined

sdai SI _DUP = 300, Schema i nstance duplicate
sdai SI _NEXS = 310, Schema i nstance does not exi st
sdai El _NEXS = 320, Entity instance does not exist
sdai El _NAVL = 330, Entity instance not available
sdai El _NVLD = 340, Entity instance invalid
sdai El _NEXP = 350, Entity instance not exported

sdai SC_NEXS = 360, Scope does not exi st

sdai SC_EXS = 370, Scope exists

sdai Al _NEXS = 380, Aggregate i nstance does not exi st
sdai Al _NVLD = 390, Aggregate instance invalid
sdai Al _NSET = 400, Aggregate instance is enpty
sdai VA NVLD = 410, Val ue invalid
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sdai VA _NEXS = 420, // Value does not exi st
sdai VA NSET = 430, // Value not set

sdai VT_NVLD = 440, // Value type invalid
sdai | R NEXS = 450, // lterator does not exi st
sdai | R NSET = 460, // Current menber is not defined
sdai | X_NVLD = 470, // Index invalid

sdai ER_NSET = 480, // Event recording not set

sdai OP_NVLD = 490, // Operator invalid

sdai FN_NAVL = 500, // Function not avail able

sdai SY_ERR = 1000 // Underlying system error

b

Upon an error condition in any SDAI operation, the SDAI implementation shall sat tioe value of
the SdaiException to tHer r or _i d enumerator which represents the appropriate error indicator from
the list of possible error indicators specified in ISO 10303-22 for that SDAI operation.

6.1 Event

TheEvent class shall implement the SDAI entiétyent specified in ISO 10303-22 as described by

7.4.6.
typedef Any Error_base;
class Event : public Session_instance {

friend class Session;
friend class Error_event;

public:
Event () ;
Event (const Event &)

char* function_id () const;
Time_stanp tinme_() const;

static Event_ptr _duplicate(Event _ptr);
static Event_ptr _narrow Cbject _ptr);
static Event_ptr _nil();

private:
voi d function_id _(const char*);
void time_(const Tine_stanp&)

s

6.2 Error event

TheEr r or _event class shall implement the SDAI entéyr or _event specified in ISO 10303-22

as described by 7.4.7.

class Error_event : public Event {
public:

Error_event();

Error_event (const Error_event &)

public:
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Error_id error_() const;
char* description_() const;
const Error_base var base () const;

static Error_event_ptr _duplicate(Error_event_ptr);
static Error_event_ptr _narrow Object_ptr);
static Error_event_ptr _nil();

private:
void error(Error_id);

voi d description_(const char*);
voi d base_(const Error_base_var &)

b

7 C++ binding of the SDAI operations

The SDAI entity data types specified in ISO 10303-22 for the SDAI session schema (with the exception
of the entity data types for error handling), the SDAI population schema, and the SDAI dictionary
schema shall be implemented by the following C++ classes.

7.1 Session classes

The SDAI entity data types specified in ISO 10303-22 for the SDAI session schema (with the exception
of the entity data types for error handling) shall be implemented by the following C++ classes.

7.1.1 Session_instance

TheSessi on_i nst ance class shall implement the SDAI entitgssi on_i nst ance specified in
ISO 10303-22 as described by 9.4.6.

cl ass Session_instance : public Object {

public:

Session_instance();

Sessi on_i nstance(const Session_instanceg&)

virtual ~Session_instance();

static Session_instance_ptr _duplicate(Session_instance _ptr);

static Session_instance_ptr _narrow Cbject _ptr);
static Session_instance_ptr _nil();

7.1.1.1 Find entity instance users

TheFi ndUser s function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.8, Find entity instance users.

Object__list_var FindUsers(const Schema_instance__|ist_var& aggr) const;
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SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

7.1.1.2 Find entity instance usedin

TheFi ndUsedi n function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.9, Find entity instance usedin.

#i f def SDAI _CPP_LATE BI NDI NG

bject__list_var FindUsedin(const Attribute ptr& attr, const
Schena_instance__|ist_varé& aggr) const;
#endi f

SDAI input/output

SDAI C++
Instance receiver
Role attr

Domain aggr

Result return value

7.1.1.3 Find instanceroles

TheFi ndRol es function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.11, Find instance roles.

#i f def SDAI _CPP_LATE_BI NDI NG
bject__list_var FindRol es(const Schema_instance_|ist_var& aggr) const;
#endi f

SDAI input/output

SDAI C++
Instance receiver
Domain aggr

Result return value

7.1.1.4 Find instance data types

The Fi ndDat aTypes function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.12, Find instance data types.
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#i f def SDAI _CPP_LATE BI NDI NG

bj ect __list_var FindDataTypes(const Schema_instance__|ist_var& aggr) const;
#endi f
String__list_var FindDataTypes(const Schema_instance__|ist_var& aggr) const;

SDAI input/output

SDAI C++
Instance receiver
Result return value

7.1.1.5 Issame

Thel sSane function shall determine whether the parametdrer Ent i t y refers to the same entity
instance as the receiver. This function shall implement the behaviour of the EXPRESS ENTITY instance
comparison operator (:=:).

sdai Logi cal |sSane(const Cbject _ptré& otherEntity) const;

Output

This function shall return TRUE if the two instances are the same. This function shall return FALSE if
the two instances are not the same. This function shall return UNKNOWN if either instance is unset.

Possible error indicators

sdai MX_NDEF /1 SDAI - nodel access not defined
sdai El _NEXS /1l Entity instance does not exi st
sdai TY_NDEF /'l Type not defined

sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function

7.1.1.6 Get attribute

TheGet At t r functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.1, Get attribute.

#i fdef SDAI _CPP_LATE_BI NDI NG

Any var GetAttr(const Attribute ptr& attDef);
Any var GetAttr(const char* attNane);

#endi f

SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Value return value
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7.1.1.7 Get instancetype

TheGet | nst anceType functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.4, Get instance type.

#i fdef SDAI _CPP_LATE_BI NDI NG

const Entity_ptr CetlnstanceType() const;
#endi f

char* GetlnstanceTypeNane() const;

SDAI input/output

SDAI C++
Object receiver
Type return value

7.1.1.8 Isinstance of

Thel sl nst anceO functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.5, Is instance of.

sdai Bool | sl nstanceO (const char* typeNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool |slnstanceO(const Entity ptr& otherEntity) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Type typeName, otherEntity
Result return value

7.1.1.9 Iskind of

Thel sKi ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.10.6, Is kind of.

sdai Bool | sKi ndOf (const char* typeNane) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool | sKindOf (const Entity ptr& theType) const;
#endi f
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SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Result return value

7.1.1.10 IsSDAI kind of

Thel sSDAI Ki ndOF functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.10.7, Is SDAI Kind Of.

sdai Bool | sSDAI Ki ndOf (const char* typeNanme) const;

#i f def SDAI _CPP_LATE_BI NDI NG

sdai Bool | sSDAI Ki ndOf (const Entity ptr& theType) const;
#endi f

SDAI input/output

SDAI C++

Object receiver

Type typeName, theType
Result return value

7.1.1.11 Test attribute

The TestAttr functions shall implement the SDAI operation specified in ISO 10303-22 as described by
10.10.2, Test attribute.

#i f def SDAI _CPP_LATE_BI NDI NG
sdai Bool TestAttr(const Attribute_ptré& attDef) const;
sdai Bool TestAttr(const char* attNane) const

#endi f

SDAI input/output

SDAI C++

Object receiver
Attribute attDef, attName
Result return value

7.1.1.12 Get attribute value bound

TheGet At t r Val ueBound function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.10.10, Get attribute value bound.

#i fdef SDAI _CPP_LATE_BI NDI NG
I nteger Get AttrVal ueBound(const Attribute ptr& attr) const;
#endi f

s
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SDAI input/output

SDAI C++
Instance receiver
Attribute attr

Value return value
7.1.2 Session

TheSessi on class shall implement the SDAI entdglai _sessi on specified in ISO 10303-22 as
described by 7.4.1.

class Session : public Session_instance {

friend class Repository;

NOTE - The Repository is afriend to Session so that models may be added to the set of active models from
within the Repository’ s member functions.

prot ect ed:
Session();
Sessi on(const Sessi ong&);

ublic:

gonst I npl ementati on_ptr sdai _i npl enentation_() const;

sdai Bool recording_active_() const;

const Error_event list _var errors () const;

const Repository__set_var known_servers_ () const;

const Repository_ set var active_servers () const;

const Model __set_var active_nodels_ () const;

const Schema_instance ptr data_dictionary () const;
const Transaction__list_var active_transaction_() const;

static Session_ptr _duplicate(Session_ptr);
static Session_ptr _narrow Qbject _ptr);
static Session_ptr _nil();

privat e:

void sdai _inplenentation_(const |Inplenentation ptré&);
voi d recordi ng_acti ve_(sdai Bool);

void errors_(const Error_event_ |ist varé&);

voi d known_servers_(const Repository__set _var&);

void active_servers_(const Repository_ set varg&);
void active_nodels_(const Mdel _set varé&);

void data_dictionary (const Schena_instance ptr&);

7.1.2.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPREBE®3 TY sdai _sessi on shall be
implemented by the following C++ member functions.
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7.1.2.1.1 Errors

TheEr r or s function shall provide read-only public access to the list of errors @rther s attribute
of the classSessi on.

public:
const Error_event __list_var Errors();

Output

TheEr r or s function shall return a read-only list of the error events associated with the session. If
event recording is not on, the function shall return an empty list.

Possible error indicators

sdai SS_NOPN /1l Session not open
sdai SY_ERR /1 Underlying systemerror
Origin

Convenience function

7.1.2.1.2 Open repository

TheOpenRepo function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.5, Open repository.

voi d OpenRepo( Repository ptr& repo);

SDAI input/output

SDAI C++
Session receiver
Repository repo

7.1.2.1.3 Closerepository

Thed oseRepo function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.5.3, Close repository.

voi d C oseRepo(Repository _ptré& repo);

SDAI input/output

SDAI C++
Repository repo
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7.1.2.1.4 Get attribute definition

TheGet At t r Defi ni ti on functions shall retrieve a handle to Aint r i but e instance from the
SDAI dictionary schema for a specified instanc&mfi t y. TheEnt i t y shall be specified in either
of two ways. Thé&nt i t y may be specified directly by the parametet r Def or theEnti t y may
be specified indirectly by the parametensti t yName and schemaNanme. The schenaNane
parameter shall specify the SDAI dictionary schema which contaisstienaNane parameter. The
At tri but e retrieved shall be specified by taet r Nanme parameter.

#i fdef SDAI _CPP_LATE_BI NDI NG

const Attribute ptr GetAttrDefinition(const Entity ptr& attrDef, const
char* attrNane) const;

const Attribute ptr GetAttrDefinition(const char* entityNane, const
char* schemaNane, const char* attrNanme) const;

#endi f

Output

This function shall return aft t r i but e handle. Otherwise, this function shall return a null handle.

Possible error indicators

sdai MX_NDEF /1 SDAI -nodel is in undefined access node
sdai El _NEXS /1l Entity instance does not exi st

sdai AT_NDEF /1l Attribute nanme unknown

sdai VA _NSET /! Val ue not set

sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function

7.1.2.1.5 Open session

The QpenSessi on function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.3.1, Open session.

static Session_ptr OpenSession();

SDAI input/output

SDAI C++
Session return value

7.1.2.1.6 Delete aggregate

TheDel et eAggr function shall delete a persistégigr egat e_i nst ance.Entity_i nstances
having attribute values which refer to the deletgdr egat e_i nst ance need not be automatically
updated.

71



I SO 10303-23:2000 (E) ©ISO

voi d Del et eAggr (Aggr egat e_i nstance_var & aggr) ;

Possible error indicators

sdai MX_NRW /1 SDAI - nbdel access not read-wite
sdai AG_NEXS /'l Aggregate does not exist

sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function

7.1.2.1.7 Record error

The Recor dError function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.4.1, Record error.

voi d RecordError(const char* functionl D, Error_id error, const char* descpt);

SDAI input/output

SDAI C++

Session receiver
Function_id functionIlD

Error error
Description descpt

7.1.2.1.8 Isrecording on

Thel sRecor di ngOn function shall indicate whether event recording is currently enabled, disabled,
or not supported by the SDAI implementation.

sdai Logi cal |sRecordi ngOn() const;

Output

This function shall return TRUE if event recording is enabled, FALSE if disabled, and UNKNOWN if
not supported.

Possible error indicators

sdai SS_NOPN /1l Session not open
sdai SY_ERR /1 Underlying systemerror
Origin

Convenience function
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7.1.2.1.9 Start event recording

TheSt art Event Recor di ng function shall implement the SDAI operation specified in18603-22
as described by 10.4.2, Start event recording.

sdai Bool StartEvent Recordi ng();

SDAI input/output

SDAI C++
Session receiver
Result return value

7.1.2.1.10 Stop event recording

TheSt opEvent Recor di ng function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.4.3, Stop event recording.

sdai Bool St opEvent Recording();

SDAI input/output

SDAI C++
Session receiver
Result return value

7.1.2.1.11 Close session

The d oseSessi on function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.4.4, Close session.

voi d O oseSession();

SDAI input/output

SDAI C++
Session receiver

7.1.2.1.12 Start transaction

TheSt art Transact i on function shall implement the SDAI operations specified in ISO 10303-22

as described by 10.4.6 and ISO 10303-22 as described by 10.4.7, Start transaction read-write access and
Start transaction read-only access. frbde attribute of the newr ansact i on instance shall be set

to the value of heMbde.

Transaction_ptr StartTransacti on(Access_type theMde);
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SDAI input/output

SDAI C++
Session receiver
Transaction return value

7.1.2.1.13 Commit

TheConmi t function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.4.8, Commit.

void Commit (const Transaction_ptré& xaction);

SDAI input/output

SDAI C++
Transaction xaction

7.1.2.1.14 Abort

TheAbort function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.4.9, Abort.

voi d Abort(const Transaction_ptr& xaction);

SDAI input/output

SDAI C++
Transaction xaction

7.1.2.1.15 End transaction

TheEndTr ansact i on function shall implement the SDAI operations specified in ISO 10303-22 as
described by 10.4.10 and ISO 10303-22 as described by 10.4.11, End transaction access and commit and
End transaction access and abort. If the parametée is set tosdai COMM T, this function shall
implement the End transaction access and commit operation. If the mode parameter is set to
sdai ABORT, this function shall implement the End transaction access and abort operation.

voi d EndTransacti on(Transaction_ptré& xaction, Conmit_node node);

s

SDAI input/output

SDAI C++
Transaction xaction
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7.1.3 Implementation

Thel npl enent at i on class shall implement the SDAI entltypl enent at i on specified in ISO
10303-22 as described by 7.4.2.

class Inplenmentation : public Session_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of
Implementation instances only by member functions of Session.

prot ect ed:
| npl ement ation();
| npl ement ati on(const | npl enent ati on&)

public:

char* nane_() const;

char* level () const;

char* sdai _version_() const;

char* bi nding_version_() const;

I nteger inplenentation_class () const;
I nteger transaction_level () const;

I nt eger expression_|level () const;

I nteger recording_|evel () const;

I nt eger scope_l evel () const;

I nt eger domai n_equi val ence_I| evel () const;

static Inplenentation_ptr _duplicate(lnplenentation_ptr);
static Inplenentation_ptr _narrow Qbject_ptr);
static Inplenentation_ptr _nil();

private:

voi d nanme_(const char*);

void | evel _(const char*);

voi d sdai _version_(const char*);

voi d bi ndi ng_version_(const char*);

voi d i npl enentation_cl ass_( I nteger;

voi d transaction_|l evel (Integer);

voi d expression_|level _(Integer);

voi d recording_l evel (Integer);

voi d scope_l evel (Integer);

voi d domai n_equi val ence_Il evel (I nteger);
voi d conforms_to_(Inplenentation_class);

}s
7.1.4 Transaction

TheTr ansact i on class shall implement the SDAI entiglai _t ransact i on specified in ISO
10303-22 as described by 7.4.5.

class Transaction : public Session_instance {

friend class Session;
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NOTE - Session isafriend so that Session may construct and access the private members of Transaction
instances only by member functions of Session.

pr ot ect ed:
Transaction();
Transacti on(const Transaction&);

publi c:
Access_type node_() const;
Session_ptr owni ng_session_() const;

static Transaction_ptr _duplicate(Transaction_ptr);
static Transaction_ptr _narrow Qbject_ptr);
static Transaction_ptr _nil();

private:
voi d nmode_( Access_type);
voi d owni ng_sessi on_(const Session_ptr&);

1
7.2 Schema instance

TheSchenma_i nst ance class shallimplement the SDAIl entitghena_i nst ance specified in ISO
10303-22 as described by 8.4.1.

cl ass Schema_i nstance : public Session_instance {

friend class Session;

NOTE - Session isfriend so that Session may construct and access the private members of Schema_instance
instances only by member functions of Session.

prot ect ed:

Schema_i nst ance();

Schema_i nst ance(const Schena_i nst ance&) ;
~Schena_i nst ance() ;

publ i c:

char* nane_() const;

const Mbdel __set _var associ ated_nodels () const;
Schema_nane native_schema_ () const;

const Repository_ptr repository () const;

Ti me_stanp change_date_ () const;

Ti me_stanp validation_date_ () const;

sdai Logi cal validation_result_ () const;

I nteger validation_|level () const;

static Scheme_i nstance_ptr _duplicate(Schenma_instance_ptr);
static Scheme_instance_ptr _narrow( Object_ptr);
static Scheme_instance_ptr _nil();

private:

voi d nanme_(const char*);

voi d associ ated_nodel s_(const Mdel __set _var&);
voi d native_schenma_(const Scherma_naned&);

voi d repository_(const Repository ptré&);

voi d change_date_(const Ti nme_stanpé&);

voi d validation_date_(const Tinme_stanpg&);
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voi d validation_result_(sdailLogical);
voi d validation_|evel (Integer);

7.2.1 Rename schema instance

TheRenane function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.6.2, Rename schema_instance.

voi d Renane(const char* nane);

SDAI input/output

SDAI C++
Instance receiver
Name name

7.2.2 Add SDAI-model

TheAddModel function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.6.3, Add SDAI-Model.

voi d AddMbdel (const Mbdel _ptré& nodel);

SDAI input/output

SDAI C++
Instance receiver
Model model

7.2.3 Remove SDAI-model

The RenoveMdel function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.6.4, Remove SDAI-model.

voi d RenmoveModel (const Model _ptr& nodel);

SDAI input/output

SDAI C++
Instance receiver
Model model

7.2.4 Validate global rule

TheVal i dat ed@ obal Rul e functions shallimplement the SDAI operation specified in ISO 10303-22
as described by 10.6.5, Validate global rule.
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virtual sdailLogical Validated obal Rul e(const char* rul eNane,
String__list_var& aggr) const;

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdaiLogical Validated obal Rul e(const d obal _rule_ptré& gl obal Rul e
Where rule__list_var& aggr) const;

#endi f

SDAI input/output

SDAI C++

Instance receiver

Rule ruleName, globalRule
NonConf aggr

Result return value

7.2.5 Validate uniquenessrule

TheVal i dat eUni quenessRul e functions shall implement the SDAI operation specified in ISO
10303-22 as described by 10.6.6, Validate uniqueness rule.

vi rtual sdai Logi cal ValidateUni quenessRul e(const char* rul eNane, Cbject _ptré&
theEntity) const;

#i f def SDAI _CPP_LATE_BI NDI NG

vi rtual sdai Logi cal Vali dat eUni quenessRul e(const Uni queness_rule_ptr&theRul e
bj ect_ptr& theEntity) const;

#endi f

SDAI input/output

SDAI C++

Instance receiver

Rule ruleName, theRule
NonConf theEntity

Result return value

7.2.6 Validateinstancereference domain

The Val i dat el nst anceRef er enceDomai n functions shall implement the SDAI operation
specified in ISO 10303-22 as described by 10.6.7, Validate instance reference domain.

#i f def SDAI _CPP_LATE_BI NDI NG

virtual sdailLogical Validatel nstanceReferenceDomai n( const
Application_instance_ptr& app, Attribute__list_var& aggr) const;

#endi f

virtual sdailLogical Validatel nstanceReferenceDomai n( const
Application_instance_ptr& app, String__list_var& aggr) const;
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SDAI input/output

SDAI C++
Instance receiver
Object app
NonConf aggr

Result return value

7.2.7 Validate schema instance

TheVal i dat eSchemal nst ance function shall implement the SDAI operation specified in 1ISO
10303-22 as described by 10.6.8, Validate schema instance.

virtual sdailLogical ValidateSchemal nstance() const;

SDAI input/output

SDAI C++
Instance receiver
Result return value

7.2.8 Isvalidation current

Thel sVal i dat i onCur r ent function shall implement the SDAI operation specified in18603-22
as described by 10.6.9, Is validation current.

virtual sdailogical IsValidationCurrent() const;

SDAI input/output

SDAI C++
Instance receiver
Result return value

7.2.9 SDAI query

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.14, SDAI query.

I nt eger SDAI Query(const char* expression, const Object _ptr& theEntity,
T sdailist_var& destination) const;

b
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SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value

7.3 Schema-specific schema_instance (early binding)

For each application schema in the early-binding implementation, there shall be a class whose name shall
be the concatenation of “Schema_instance_" and the name of the schema with the name of the schema
all lower case. This class shall be a public derived class from the C++5clasga_i nst ance.

7.4 Repository classes

The SDAI entity data types specified in ISO 10303-22 for sdai_repository_contents and sdai_repository
shall be implemented by the following C++ classes.

7.4.1 Repository _contents

TheReposi t ory_cont ent s class shall implement the SDAI entity
sdai _repository_cont ent s specified in ISO 10303-22 as described by 7.4.4.

class Repository_contents : public Session_instance {

friend class Session;

NOTE - Session isafriend so that Repository _contents instances may be constructed only by the member
functions of Session.

prot ect ed:
Repository_contents();
Repository_contents(const Repository_contentsg&);

public:

const Mbdel __set _var nodels () const;

const Schema_i nstance__set _var schenas_() const;
Repository_list_var repository () const;

static Repository contents_ptr _duplicate(Repository_contents _ptr);
static Repository contents_ptr _narrow( Object _ptr);
static Repository contents_ptr _nil();

private:
voi d nodel s_(const Mdel __set_var&);
voi d schemas_(const Scheme_i nstance__set _var&);

s
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7.4.2 Repository

TheReposi t ory class shallimplementthe SDAl entitglai _r eposi t or y specified in ISO 10303-
22 as described by 7.4.3.

class Repository : public Session_instance {

friend class Session;

NOTE - Session is afriend so that Repository instances may be constructed only by member functions of
Session.

prot ect ed:
Repository();
Repository(const Repositoryé&);

public:

char* nane_() const;

const Repository _contents_ptr contents () const;
char* description_() const;

Session__list_var session_() const;

static Repository ptr _duplicate(Repository ptr);
static Repository _ptr _narrow Qbject _ptr);
static Repository ptr _nil();

private:

voi d nanme_(const char*);

voi d contents_(const Repository contents ptr&);
voi d description_(const char*);

7.4.2.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPREES® TYsdai _r eposi t or y shall
be implemented by the following C++ member functions.

7.4.2.1.1 Create SDAI-mod€

The Cr eat eModel functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.5.1, Create SDAI-model.

publi c:

Model _ptr Creat eMddel (const char* nodel Nane, const char* schemaNane);
#i f def SDAI _CPP_LATE_BI NDI NG

Model ptr CreateMdel (const char* nodel Nanme, const Schena_ptr& schem);
#endi f
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SDAI input/output

SDAI C++

Repository receiver

ModelName modelName

Schema schemaName, schema
Model return value

7.4.2.1.2 Get modd

TheGet Model function shall implement the SDAI operation specified in ISO 10303-22 as described

by 10.7.2, Start read-only access. Tag¢ Mbdel RW function shall implement the SDAI operations
specified in ISO 10303-22 as described by 10.7.6 and ISO 10303-22 as described by 10.7.4, Start read-
write access and Promote SDAI-model to read-write. The model shall be specified indirectly by the
nodel Name parameter.

const Mbdel _ptr GCet Mbdel (const char* nodel Nane) const;
Model ptr Get Mbdel R\ const char* nodel Nane) ;

SDAI input/output

SDAI C++
Model return value

7.4.2.1.3 Delete SDAI-model

The Del et eMbdel function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.7.1, Delete SDAI-model.

voi d Del et eMbdel (Model _ptr& nodel ) ;

SDAI input/output

SDAI C++
Model model

7.4.2.1.4 Get session identifier

TheGet Sessi onl dent i fi er function shall implement the SDAI operation specified in ISO 10303-
22 as described by 10.11.7, Get session identifier.

DAChj ect _ptr Get Sessionldentifier(const PID DA ptr& | abel) const;

SDAI input/output

SDAI C++

Label label
Repository receiver
Object return value
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7.4.2.1.5 Create schema instance

TheCr eat eSchemal nst ance functions shall implement the SDAI operation specified in188D3-

22 as described by 10.5.2, Create schema instance. The early-binding version of the function shall create
a schema-specifschenma_i nst ance as specified in 7.3, and the late-binding version of the function

shall create an instance 8€herma_i nst ance.

#i fdef SDAI _CPP_LATE_BI NDI NG

Schema_i nst ance_ptr Creat eSchenmal nst ance(const char* snanme, const Schema_ptr &
schemaDef ) ;

#endi f

Schema_i nstance_ptr Creat eSchenal nst ance(const char* snane, const char*
schemaNane) ;

SDAI input/output

SDAI C++

Name shame
Schema schemaDef
Repository receiver
Instance return value

7.4.2.1.6 Delete schema instance

TheDel et eSchenal nst ance function shallimplement the SDAI operation specified in ISO 10303-
22 as described by 10.6.1, Delete schema instance.

voi d Del et eSchemal nst ance( Schenma_i nstance_ptr& i nst);

SDAI input/output

SDAI C++
Instance inst

7.4.2.1.7 SDAI query

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.14, SDAI query.

I nt eger SDAI Query(const char* expression, const Object ptr& theEntity,
T_sdailist_var& destination) const;

s
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SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value

7.5 Modéd classes

The SDAI entity data types specified in ISO 10303-22ftai _nodel ,sdai _nodel _contents,
entity_extent, andscope shall be implemented by the following C++ classes.

7.5.1 Model

The Model class shall implement the SDAI entidai _nodel specified in 1ISO 10303-22 as
described by 8.4.2.

class Mbdel : public Session_instance {

friend class Repository;

NOTE - Repository isafriend so that Model instances may be constructed and their private members may
be accessed by member functions of Repository.

prot ect ed:
Model () ;
Mbdel (const Mbdel &)

public:

char* nane_() const;

const Mbdel _contents_ptr contents_() const;
Model _contents_ptr contents_();

#i fdef SDAI _CPP_LATE_BI NDI NG

const Schema_ptr underlying_schenma_() const;
#endi f

Schema_nane underlyi ng_scherma_nane_() const;
const Repository_ptr repository () const;

Ti me_stanp change_date_ () const;

Access_type node_ () const;

Schema_i nstance__list_var associated with_() const;

static Model _ptr _duplicate(Mdel _ptr);
static Model _ptr _narrow Cbject _ptr);
static Model _ptr _nil();

private:

voi d nanme_(const char*);

voi d contents_(const Mbdel _contents_ptr&)

#i fdef SDAI _CPP_LATE_BI NDI NG

voi d under|ying_schema_(const Schema_ptr&)
#endi f

voi d underlyi ng_schenma_nane_(const Schena_nane&)
voi d repository_ (Repository_ptr&)
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voi d change_date_(const Tinme_stanp&);
voi d node_(Access_type);

7.5.1.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESB TY sdai _nodel shall be
implemented by the following C++ member functions.

7.5.1.1.1 Rename SDAI-model

The RenaneModel function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.7.2, Rename SDAI-model.

public:
voi d RenaneModel (const char* nodel Nane) ;

SDAI input/output

SDAI C++
Model receiver
ModelName ModelName

7.5.1.1.2 Close moddl

The A oseModel functions shall implement the SDAI operations specified in ISO 10303-22 as
described by 10.7.5 and ISO 10303-22 as described by 10.7.7, End read-only access and End read-write
access.

voi d d oseModel ();
voi d O oseModel () const;

SDAI input/output

SDAI C++
Model receiver

7.5.1.1.3 Promote SDAI-modedl to read/write

ThePr onot eMbdel ToReadW i t e function shall implement the SDAI operation specified in ISO
10303-22 as described by 10.7.4, Promote SDAI-model to read-write.

Model ptr Pronot eModel ToReadWite() const;

SDAI input/output

SDAI C++

Model receiver
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7.5.1.1.4 Save changes

The SaveChanges function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.7.11, Save changes.

voi d SaveChanges();

SDAI input/output

SDAI C++
Model receiver

7.5.1.1.5 Undo changes

The UndoChanges function shall implement the SDAI operation specified in 1ISO 10303-22 as
described by 10.7.10, Undo changes.

voi d UndoChanges();

SDAI input/output

SDAI C++
Model receiver

7.5.1.1.6 Get entity definition

TheGet Enti t yDefi ni ti on function shallimplement the SDAI operation specified in ISO 10303-22
as described by 10.7.8, Get entity definition.

#i fdef SDAI _CPP_LATE_BI NDI NG
const Entity ptr GetEntityDefinition(const char* entityNanme) const;
#endi f

SDAI input/output

SDAI C++

Model receiver
EntityName entityName
Entity return value

7.5.1.1.7 SDAI query

I nt eger SDAI Query(const char* expression, const Object _ptr& theEntity,
T sdailist_var& destination) const;

b

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.14, SDAI query.
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SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value

7.5.2 Modd_contents instances

The classMbdel _cont ents_i nst ances shall implement convenience functions required by
Model_contents in this part of ISO 10303.

cl ass Mbdel _contents_instances : public DAObject {
publi c:

DAChj ect __set _var contents_();
const DACbj ect__set_var contents () const;

s

This function shall the return the setl@ACbj ect s contained in the receiver.

7.5.3 Modd_contents

TheModel _cont ent s class shall implement the SDAI entiggdai _nodel _cont ent s specified
in ISO 10303-22 as described by 8.4.3.

cl ass Mbdel _contents : public Session_instance {

friend class Model;

NOTE - Mode isafriend so that Model may access the contents of the Entity_extents folders.

pr ot ect ed:
Model _contents();
Model _contents(const Mdel contents&);

publi c:

const Mbdel _contents_instances_ptr instances () const;
Model contents_instances_ptr instances ();

const Entity extent set var folders () const;

Entity extent set _var folders ();

const Entity _extent__set_var popul ated _folders_ () const;
Entity extent__set_var popul ated folders ();

const Mbdel _ptr parent_nodel () const;

This function shall return a reference to tMadel which theMbdel cont ent is related to.
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Possible error indicators

sdai SS_NOPN
sdai RP_NOPN
sdai MO_NEXS

sdai SY_ERR

11
11
11

I

Sessi on not open
Reposi tory not open
SDAI - nrodel does not exi st

Underl ying system error

static Model _contents ptr _duplicate(Mdel _contents ptr);
static Model _contents_ptr _narrow Cbject_ptr);
static Model _contents_ptr _nil();

PI D DA ptr get_object pid(const DAGbject ptr& ) const;

This function shall return the persistent object identifier f@A&bj ect .

Possible error indicators

sdai SS_NOPN
sdai RP_NOPN
sdai MO_NEXS
sdai ED_NDEF
sdai SY_ERR

Sessi on not open

Repository not open

SDAI - nodel does not exi st

Entity definition unknown in this nodel
Underl ying system error

DAChj ect _ptr | ookup(const PID DA ptré& p) const;

This function shall return thBAChj ect for the persistent object identifier.

Possible error indicators

sdai SS_NOPN
sdai RP_NOPN
sdai MO_NEXS
sdai ED_NDEF
sdai SY_ERR

Sessi on not open

Repository not open

SDAI - nodel does not exi st

Entity definition unknown in this nodel
Underl ying system error

DAChj ect Factory_ptr find factory(const char* TypeNane) const;

This function shall return thBAChj ect Fact or y for the type namedly peNane.

Possible error indicators

sdai SS_NOPN
sdai RP_NOPN
sdai ED_NDEF
sdai SY_ERR

I
I
I
I

Session not open

Repository not open

Entity definition unknown in this nodel
Underl ying system error

7.5.3.1 SDAI operation declarations

The SDAI operations specified in IS0303-22 for the EXPREENTI TYsdai

_nodel _contents

shall be implemented by the following C++ member functions.
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7.5.3.1.1 Delete application instance

TheDel et el nst ance function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.11.2, Delete application instance.

voi d Del et el nst ance( DAQbj ect _sdai _ptr & appl nst);

SDAI input/output

SDAI C++
Object applinst

7.5.3.1.2 Add application instance

TheAddl nst ance function shall add an application instance to the receiver.

voi d Addl nstance( DACbj ect _sdai _ptr& appl nst);

Possible error indicators

sdai SS_NOPN /' Session not open

sdai RP_NOPN /| Repository not open

sdai ED_NDEF /1 Entity definition unknown in this nodel
sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function

7.5.3.1.3 Get entity extent

The Get Enti ty_ext ent functions shall return a reference to a read-only entity folder from the

f ol der s attribute within theeont ent s attribute of the receiver. This folder shall contain all of the
instances of a particular entity and its derived types within the model. The entity may be specified
indirectly by theent i t yNane parameter or directly by the entity.

#i f def SDAI _CPP_LATE_BI NDI NG

DAChj ect __set _var CetEntity _extent(const Entity ptré&);

const DACbject set var CetEntity extent(const Entity ptré&) const;
#endi f

DAChj ect __set _var CetEntity_extent(const char* entityNane);

const DAObject_ set var CetEntity extent(const char* entityNane) const;

Output

This function shall return an aggregate handle. Otherwise, this function shall return a null handle.
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Possible error indicators

sdai SS_NOPN /'l Session not open

sdai RP_NOPN /| Repository not open

sdai MO_NEXS /1 SDAI - nodel does not exi st

sdai ED_NDEF /1 Entity definition unknown in this nodel
sdai SY_ERR /1 Underlying systemerror

Origin

Convenience function

7.5.3.1.4 Create entity instance

TheCr eat eEnt i t yl nst ance functions shall implement the SDAI operation specified in188D3-
22 as described by 10.7.9, Create entity instance.

DAChj ect _ptr CreateEntityl nstance(const char* Type);

#i f def SDAI _CPP_LATE_BI NDI NG

DAChj ect _ptr CreateEntitylnstance(const Entity ptr& Type);
#endi f

b

SDAI input/output

SDAI C++

Type Type

Model receiver
Object return value

7.5.4 Entity extent

TheEntity_extent class shall implement the SDAI entinti ty_ext ent specified in ISO
10303-22 as described by 8.4.4.

class Entity _extent : public Session_instance {

friend class Mbdel contents;

NOTE - The Model_content classis afriend so that Model _content may set the private access member
functions of Entity_extents.

pr ot ect ed:
Entity extent();
Entity extent(const Entity_ extent&);
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publi c:

Entity nanme definition_name_ () const;

#i f def SDAI _CPP_LATE_BI NDI NG

const Entity ptr definition_() const;
#endi f

DAChj ect __set _var instances_();

const DAObj ect__set_var instances_() const;
Model _contents__ |ist_var owned by () const;

static Entity_extent_ptr _duplicate(Entity_extent_ptr);
static Entity_extent_ptr _narrow Cbject_ptr);
static Entity_extent _ptr _nil();

private:

#i f def SDAI _CPP_LATE_BI NDI NG

void definition_(const Entity ptré&);
#endi f

void definition_name_(const Entity nane&)
voi d i nstances_(const DAObj ect __set _var&);

s
7.5.5 Model contents by schema

Within the namespace associated with an EXPRESS schema there shall be a C++ class, whose name
shall be a concatenation of “Model_contents " and the schema name with the schema name all lower
case. For each ENTITY data type in the schema, this class shall contain a member function which
returns the entity extents for that type. For an ENTITY nagied the return type of the function shall

be DAChj ect __set and the name of the function shall¥dE>_get _ext ent s, where<T> is the

name of the C++ class for that type. The class shall be a public derived class from the C++ class
Model contents.

For each derived attribute in the schema, there shaltbast accessor member function in this class.

The return type shall be the C++ type which represents the EXPRESS type of the derived attribute. The
name of the function shall bel'>_<D>, where<T> is the hame of the EXPRESS ENTITY, mapped
according to 4.2.1, which contains the derived attributesBrds the name of the derived attribute with

the name of the derived attribute all lower case. The function shall take one argument whose type shall
be the C++ type which represents the EXPRESS ENTITY which contains the derived attribute.

For each derived attribute in the schema, there shaltbest accessor member function in the class

that represents the EXPRESS entity which contains the derived attribute. The return type shall be the
C++ type which represents the EXPRESS type of the derived attribute. The name of the function shall

be the name of the derived attribute mapped in the same fashion as explicit EXPRESS attributes as
described in 4.2.1. The function shall take no arguments.

EXAMPLE - 20 This example illustrates the mapping of an EXPRESS entity which contains a derived
attribute to the C++ programming language.

In EXPRESS:
SCHEMA ny_schenms,;
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ENTITY nmy_entity;

DERI VE

ny_derived : REAL := PI;
END_ENTI TY;

END_SCHEMA;

In C++:
nanespace My_schema {

class My_entity {
cl ass Mbdel _contents_nmy_schema : Mbdel _contents {
DAChj ect __set M _entitity get _extents();

Real My _entity ny derived(M/_entity ptr);

b
b

7.5.6 Scope

TheScope class shall implement the SDAI entggope specified in ISO 10303-22 as described by
8.4.5.

class Scope : public Session_instance {
friend class Application_instance;

pr ot ect ed:
Scope();
Scope(const Scopeé&);

publi c:

const Application_instance_ptr owner () const;

const Application_instance_ _set_var owned () const;

const Application_instance__set _var export list () const;

static Scope_ptr _duplicate(Scope_ptr);
static Scope_ptr _narrow Object _ptr);
static Scope_ptr _nil();

private:
voi d owner _(const Application_instance_ptré&);

voi d owned_(const Application_instance__set_var&);
void export_list_(const Application_instance__set _varg&);

7.5.6.1 SDAI operation declaration

The SDAI operations specified in ISO 10303-22 for the EXPRESS ENT&€¥pe shall be
implemented by the following C++ member functions.
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7.5.6.1.1 Scoped delete

The ScopedDel et e function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.8.7, Scoped delete.

public:
voi d ScopedDel ete();

SDAI input/output

SDAI C++
Object receiver

7.5.6.1.2 Scoped copy

TheScopedCopy function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.8.8, Scoped copy.

Scope_ptr ScopedCopy(Mdel contents_ptr& nodel);

SDAI input/output

SDAI C++

Object receiver
TargetModel model
NewObject return value

7.6 Aggregate and iterator classes

The SDAI aggregate data types and their operations specified in ISO 10303-22 shall be implemented by
the C++ classes in this subclause. Within this subclause,<illrerepresents an object of type ENTITY,

the type<T> is used to represeiit pt r for each argument or return value in any member function.
When <T> represents an instance of tyj@ring_var, Bi nary_var, Nunber_var, or

Sel ect _var, the type<T> is used to represefit var for each argument or return value in any
member function. WhegT> represents an instance of typet eger, Enuner ati on, Real ,

sdai Bool , orsdai Logi cal , the type <T> is used to represenfl> for each argument or return

value in any member function.

7.6.1 Aggregateinstance

TheAggr egat e_i nst ance class shall implement the base class for the aggregate classes specified
in this subclause.

cl ass Aggregate_instance {
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7.6.1.1 SDAI operation declaration

The SDAI operations specified in ISO 10303-22 for the SEMWII TYaggr egat e_i nst ance shall
be implemented by the following C++ member functions.

7.6.1.1.1 SDAI query

TheSDAI Quer y function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.4.14, SDAI query.

publi c:
I nt eger SDAI Query(const char* expression, const Object ptr& theEntity,
T sdailist_var& destination) const;

b

SDAI input/output

SDAI C++

Source receiver
Where expression
Entity theEntity
Result destination
Count return value
7.6.2 Array

The following class specifies the interface to an ARRAY with elements of type <T>.

class T__sdaiarray : public Aggregate_instance {

publi c:
T_ sdaiarray();

This constructor shall create a new array with a lower index of zero and an upper index of zero.

T sdaiarray(const T__sdaiarray&)

This constructor shall be equivalent in functionality to the constru€torarray(const
T__arrayé&).

T _sdaiarray(l nteger Upper, |Integer Lower);

This constructor shall create a new array and set the lower and upper index values to agree with the
EXPRESS bounds. The array shall be filled with unset values ok{f/pe

T sdaiarray(T__array& source);

This constructor shall create a n@wsdai ar r ay fromsour ce. The newT__sdai arr ay shall
point to the same objects assour ce.
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operator T__array() const;

This operator shall create a néw_ar r ay which references the same objects as those contained in the
receiver.

private:
virtual ~T__sdaiarray();

publi c:

sdai Bool TestLower() const;
sdai Bool Test Upper() const;
private:

voi d | ower _(Integer);

voi d upper (Integer);

7.6.2.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESEI TY ARRAY shall be
implemented by the following C++ member functions.

7.6.2.1.1 Create aggregate instance by index

TheCr eat eAggr | nst anceByl ndex function shall implement the SDAI operation specified in ISO
10303-22 as described by 10.11.5, Create aggregate instance by index.

publi c:
voi d Creat eAggr | nst anceByl ndex( | nt eger i nd, Aggregate_i nstance_var & newAggr) ;

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
NewAggregate newAggr

7.6.2.1.2 Get member count

The Get Menber Count function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.1, Get member count.

I nt eger Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value
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7.6.2.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.2, Is member.

sdai Bool |sMenber(const <T>& anltem const;

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
Result return value

7.6.2.1.4 Get by index

TheGet Byl ndex function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.15.1, Get by index.

<T> Cet Byl ndex( | nteger ind);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind

Value return value
7.6.2.1.5 Reindex array

TheRei ndex function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.18.3, Reindex array.

voi d Rei ndex();

SDAI input/output

SDAI C++

Array receiver

7.6.2.1.6 Reset array index

TheReset | ndex function shallimplement the SDAI operation specified in ISO 10303-22 as described
by 10.18.4, Reset array index.

voi d Resetl ndex(Integer |ower, Integer upper);
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SDAI input/output

SDAI C++
Array receiver
Lower lower
Upper upper

7.6.2.1.7 Put by index

ThePut Byl ndex function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.16.1, Put by index.

voi d Put Byl ndex(I nteger ind,const <T>& el e);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
Value ele

7.6.2.1.8 Test by index

The Test Byl ndex function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.17.1, Test by index.

sdai Bool Test Byl ndex( 1 nteger ind) const;

SDAI input/output

SDAI C++
Aggregate receiver
Index ind

Result return value

7.6.2.1.9 Unset value by index

TheUnset Val ueByl ndex function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.18.1, Unset value by index.

voi d Unset Val ueByl ndex (I nteger ind);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
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7.6.2.1.10 Unset value current member

TheUnset Val ueCur r ent Menber function shall implement the SDAI operation specified in ISO
10303-22 as described by 10.18.2, Unset value current member.

voi d Unset Val ueCurrent Menber (T__iterator_ptré& anlter);

SDAI input/output

SDAI C++
Iterator anlter

7.6.2.1.11 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.3, Create iterator.

const T iterator_ptr Createlterator() const;
T iterator_ptr Createlterator();

SDAI input/output

SDAI C++
Aggregate receiver
Iterator return value

7.6.2.1.12 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.4, Delete iterator.

void Deletelterator(T__iterator_ptr&iter);

SDAI input/output

SDAI C++
Iterator iter

7.6.2.1.13 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.9, Get lower bound.

I nt eger Get Lower Bound() ;
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SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.2.1.14 Get upper bound

The Get Upper Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.10, Get upper bound.

I nt eger Get Upper Bound() ;

SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.2.1.15 Get value bound by index

The GetValueBoundByIndex function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.15.4, Get value bound by index.

I nt eger Get Val ueBoundByl ndex( | nt eger i ndex);

SDAI input/output

SDAI C++
Aggregate receiver
Index index

Value return value

7.6.2.1.16 Get upper index

The Get Upper | ndex function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.17.4, Get upper index.

I nt eger Get Upper | ndex();

SDAI input/output

SDAI C++
Array receiver
Value return value
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7.6.2.1.17 Get lower index

The Get Lower | ndex function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.17.3, Get lower index.

I nt eger Get Lower | ndex();

b

SDAI input/output

SDAI C++

Array receiver
Value return value
76.3 Ligt

The following class specifies the interface to an EXPRESS LIST with elements &fftyp&n unset
value shall be used to indicate open limits for an upper bound.

class T__sdailist : public Aggregate_instance {

public:
T sdailist();

This constructor shall be equivalent in functionality to the constructott i st () .

T sdailist(const T__sdailist&)

This constructor shall be equivalentin functionality to the constrilictolri st (const T__li st &).
T sdailist(Integer Upper, Integer Lower);

This constructor shall be provide the functionality of the default constructor and set the lower and upper
bound values to agree with the EXPRESS bounds.

T sdailist(Integer Lower);
This constructor shall create an emptysdai | i st with lower bound set thower .

T sdailist(T__list& source);

This constructor shall create a ndwsdai | i st from source. The newT__sdai |l i st shall
reference the same objects as in source.

operator T_list() const;

This operator shall create a néw_| i st which references the same objects as those contained in the
receiver.

100



©ISO I SO 10303-23:2000 (E)

private:

virtual ~T__sdailist();

publi c:

sdai Bool Test Upper() const;
privat e:

void | ower (Integer);
voi d upper_(Integer);

7.6.3.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRENES TY LI ST shall be implemented
by the following C++ member functions.

7.6.3.1.1 Create aggregate instance by index

TheCr eat eAggr | nst anceByl ndex function shallimplement the SDAI operation specified in ISO
10303-22 as described by 10.16.2, Create aggregate instance by index.

public:
voi d Creat eAggrl nstanceByl ndex(I nteger ind, Aggregate_instance_varé&
newAggr) ;

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
NewAggregate newAggr

7.6.3.1.2 Get member count

The Get Menber Count function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.1, Get member count.

I nt eger Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value

7.6.3.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.2, Is member.

sdai Bool | sMenber(const <T>& anltem const;
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SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
Result return value

7.6.3.1.4 Get by index

The Cet Byl ndex function shall implement the SDAI operation specified in 1ISO 10303-22 as
described by 10.15.1, Get by index.

<T> Get Byl ndex( | nteger ind);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind

Value return value

7.6.3.1.5 Put by index

ThePut Byl ndex function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.16.1, Put by index.

voi d Put Byl ndex( 1 nteger ind,const <T>& ele);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
Value ele

7.6.3.1.6 Add by index

TheAddBy| ndex function shallimplement the SDAI operation specified in ISO 10303-22 as described
by 10.19.3, Add by index.

voi d AddByl ndex(I nteger ind,const <T>& el e);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
Value ele
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7.6.3.1.7 Add aggregate instance by index

TheAddAggr egat el nst anceByl ndex function shall implement the SDAI operation specified in
ISO 10303-22 as described by 10.19.6, Add aggregate instance by index.

voi d AddAggr egat el nst anceByl ndex( I nteger ind, const Aggregate instance_varé&
aggr) ;

SDAI input/output

SDAI C++
Aggregate receiver
Index ind
NewAggregate aggr

7.6.3.1.8 Remove by index

The RenpveByl ndex function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.19.7, Remove by index.

voi d RenoveByl ndex(I nteger ind);

SDAI input/output

SDAI C++
Aggregate receiver
Index ind

7.6.3.1.9 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.3, Create iterator.

const T _iterator_ptr Createlterator() const;
T iterator_ptr Createlterator();

SDAI input/output

SDAI C++
Aggregate receiver
lterator return value

7.6.3.1.10 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.4, Delete iterator.

void Deletelterator(T__iterator_ptr&iter);
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SDAI input/output

SDAI C++
Iterator iter

7.6.3.1.11 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.9, Get lower bound.

I nt eger Get Lower Bound();

SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.3.1.12 Get upper bound

The Get Upper Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.10, Get upper bound.

I nt eger Get Upper Bound() ;

SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.3.1.13 Get value bound by index

TheCet Val ueBoundByl ndex function shall implement the SDAI operation specified in ISO 10303-
22 as described by 10.15.4, Get value bound by index.

I nt eger Cet Val ueBoundByl ndex( | nt eger i ndex);
H

SDAI input/output

SDAI C++
Aggregate receiver
Index index

Value return value
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7.6.4 Set

The following class specifies the interface to an EXPRESS SET with elements o typ&/hen<T>
represents an object of tygNTI TY, the typel _pt r shall be used for each argument or return value
in any member function. An unset value shall be used to indicate open limits for an upper bound.

class T__sdaiset : public Aggregate_instance {

publi c:
T_ sdaiset();

This constructor shall be create an emptygdai set .

T sdaiset(const T__sdaiset&);

This constructor shall be equivalent in functionality to the constriictoset (const T__set &) .

T__sdai set (I nteger Lower, Integer Upper);

This constructor shall be create an enipty sdai set and set the lower and upper bound values to
agree with the EXPRESS bounds.

T__sdaiset (I nteger Lower);

This constructor shall create an empty sdai set and set the lower bound value to agree with the
EXPRESS lower bound. This constructor shall apply to unbounded sets only.

T sdai set (T__set& source);

This constructor shall create a ndwsdai | set from sour ce. The newT__sdai set shall
reference the same objects asaur ce.

operator T__set() const;

This operator shall create a n@w_set which references the same objects as those contained in the
receiver.

private:

virtual ~T__sdaiset();

publi c:

sdai Bool Test Upper() const;
privat e:

void | ower (Integer);
voi d upper_(Integer);

7.6.4.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRBEES TY SET shall be implemented
by the following C++ member functions.
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7.6.4.1.1 Create aggregate instance unordered

TheCr eat eAggr | nst ance function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.14.2, Create aggregate instance unordered.

public:
voi d Creat eAggrl nst ance( Aggr egat e_i nst ance_var & newAggr) ;

SDAI input/output

SDAI C++
Aggregate receiver
NewAggregate newAggr

7.6.4.1.2 Get member count

The Get Menmber Count function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.1, Get member count.

I nt eger Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value

7.6.4.1.3 |smember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.2, Is member.

sdai Bool |sMenber(const <T>& anltem const;

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
Result return value

7.6.4.1.4 Add unordered

The Add function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.14.1, Add unordered.

sdai Bool Add(const <T>& anlten;
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SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
7.6.4.1.5 Remove unordered

TheRenove function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.14.3, Remove unordered.

sdai Bool Remove(const <T>& anltem);

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem

7.6.4.1.6 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.3, Create iterator.

const T iterator_ptr Createlterator() const;
T iterator_ptr Createlterator();

SDAI input/output

SDAI C++
Aggregate receiver
Iterator return value

7.6.4.1.7 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.4, Delete iterator.

void Deletelterator(T__iterator_ptr&iter);

SDAI input/output

SDAI C++
Iterator iter
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7.6.4.1.8 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.9, Get lower bound.

I nt eger Get Lower Bound() ;

SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.4.1.9 Get upper bound

The Get Upper Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.10, Get upper bound.

I nt eger Get Upper Bound() ;
b

SDAI input/output

SDAI C++
Aggregate receiver
Value return value
7.6.5 Bag

The following class specifies the interface to an unbounded EXPRESS BAG with elementsdftype
An unset value shall be used to indicate open limits for an upper bound.

class T__sdaibag : public Aggregate_instance {

public:
T__sdai bag();

This constructor shall create an empty sdai bag.

T__sdai bag(const T__ sdai bag&)

This constructor shall be equivalent in functionality to the constriictobag(const T__bag&).

T__sdai bag(l nteger Lower, |nteger Upper);

This constructor create an empty bag and set the lowen@per bound values to agree with the
EXPRESS bounds.
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T__sdai bag(I nteger Lower);

This constructor create an emply _sdai bag and set the lowebound value to agree with the
EXPRESS lower bound. This constructor shall apply to unbounded bags only.

T _sdai bag(T__bag& source);

This constructor shall create a ndwsdai | i st from source. The newT__sdai |l i st shall
reference the same objects asaur ce.

operator T__ sdai bag() const;

This operator shall create a n@w_bag which references the same objects as those contained in the
receiver.

private:

virtual ~T__sdai bag();

publi c:

sdai Bool Test Upper() const;
privat e:

void | ower (Integer);
voi d upper_(Integer);

7.6.5.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPREES TY BAGshall be implemented
by the following C++ member functions.

7.6.5.1.1 Create aggregate instance unor dered

TheCr eat eAggr | nst ance function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.14.2, Create aggregate instance unordered.

public:
voi d Creat eAggrl nst ance( Aggregat e_i nst ance_var & newAggr) ;

SDAI input/output

SDAI C++
Aggregate receiver
NewAggregate newAggr

7.6.5.1.2 Get member count

The Get Menmber Count function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.1, Get member count.
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I nt eger Get Menber Count () const;

SDAI input/output

SDAI C++
Aggregate receiver
Result return value

7.6.5.1.3 Ismember

Thel sMenber function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.2, Is member.

sdai Bool | sMenber(const <T>& anltem const;

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
Result return value

7.6.5.1.4 Add unordered

The Add function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.14.1, Add unordered.

sdai Bool Add(const <T>& anltem;

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
7.6.5.1.5 Remove unordered

TheRenove function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.14.3, Remove unordered.

sdai Bool Remove(const <T>& anltem);

SDAI input/output

SDAI C++
Aggregate receiver
Value anltem
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7.6.5.1.6 Createiterator

TheCr eat el t er at or functions shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.3, Create iterator.

const T _iterator_ptr Createlterator() const;
T iterator_ptr Createlterator();

SDAI input/output

SDAI C++
Aggregate receiver
lterator return value

7.6.5.1.7 Deleteiterator

TheDel et el t er at or function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.4, Delete iterator.

void Deletelterator(T__iterator_ptr&iter);

SDAI input/output

SDAI C++
Iterator iter

7.6.5.1.8 Get lower bound

The Get Lower Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.9, Get lower bound.

I nt eger Get Lower Bound();

SDAI input/output

SDAI C++
Aggregate receiver
Value return value

7.6.5.1.9 Get upper bound

The Get Upper Bound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.10, Get upper bound.

I nt eger Get Upper Bound() ;
1
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SDAI input/output

SDAI C++
Aggregate receiver
Value return value
7.6.6 lterator

The following illustrates the interface to an iterator with elements of<4{fpe When<T> represents
an object of typdENTI TY, the typeT_pt r shall be used for each argument or return value in any
member function.

class T__iterator {

pr ot ect ed:

T iterator ();

publi c:

T__iterator (const T _iterator&);

Aggregat e_i nstance_var subject ();
voi d subj ect (Aggregate_instance_var);
<T> current_nenber ();

private:
voi d current _nmenber_(const <T>&);

7.6.6.1 SDAI operation declarations

The SDAI operations specified in 1ISO 10303-22 for the EXPRESH TY i t er at or shall be
implemented by the following C++ member functions.

7.6.6.1.1 Create aggregate instance as current member

TheCr eat eAggr | nst anceAsMenber function shall implement the SDAI operation specified in
ISO 10303-22 as described by 10.13.1, Create aggregate instance as current member.

public:
Aggr egat e_i nstance_var Creat eAggrlnstanceAsCurrent Menber () ;

SDAI input/output

SDAI C++
Iterator receiver
NewAggregate return value

7.6.6.1.2 Create aggregate instance before current member

TheCr eat eAggr | nst anceBef or eCur r ent Menber function shallimplementthe SDAI operation
specified in ISO 10303-22 as described by 10.19.4, Create aggregate instance before current member.

Aggr egat e_i nstance_var Creat eAggrl nstanceBef oreCurrent Menber () ;
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SDAI input/output

SDAI C++
Iterator receiver
NewAggregate return value

7.6.6.1.3 Create aggregate instance after current member

TheCr eat eAggr | nst anceAf t er Cur r ent Menber function shall implementthe SDAI operation
specified in ISO 10303-22 as described by 10.19.5, Create aggregate instance after current member.

Aggr egate_i nstance_var CreateAggrl nstanceAfter Current Menber () ;

SDAI input/output

SDAI C++
Iterator receiver
NewAggregate return value

7.6.6.1.4 Beginning

TheBegi nni ng function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.12.5, Beginning.

voi d Begi nni ng() :

SDAI input/output

SDAI C++
[terator receiver
7.6.6.1.5 Next

The Next function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.12.6, Next.

sdai Bool Next ();

SDAI input/output

SDAI C++
Iterator receiver
Result return value

7.6.6.1.6 Get current member

TheGet Cur r ent Menber function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.12.7, Get current member.
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<T> Get Current Menber ();

SDAI input/output

SDAI C++
Iterator receiver
Value return value

7.6.6.1.7 Put current member

The Put Cur r ent Menber function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.13.2, Put current member.

voi d Put Current Menber (const <T>& anlten);

SDAI input/output

SDAI C++
Iterator receiver
value return value

7.6.6.1.8 Remove current member

TheRenoveCur r ent Menber function shallimplement the SDAI operation specified in ISO 10303-22
as described by 10.13.3, Remove current member.

sdai Bool RempveCurrent Menber ();

SDAI input/output

SDAI C++
[terator receiver
Result return value

7.6.6.1.9 Previous

ThePr evi ous function shall implement the SDAI operation specified in ISO 10303-22 as described
by 10.15.3, Previous.

sdai Bool Previous();

SDAI input/output

SDAI C++
Iterator receiver
Result return value
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7.6.6.1.10 End

The End function shall implement the SDAI operation specified in ISO 10303-22 as described by
10.15.2, End.

voi d End();

SDAI input/output

SDAI C++
Iterator receiver

7.6.6.1.11 Add before current member

The AddBef or eCur r ent function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.19.1, Add before current member.

void AddBef oreCurrent Menber (<T>& anlten;

SDAI input/output

SDAI C++
Iterator receiver
Value anltem

7.6.6.1.12 Add after current member

The AJdAf t er Cur r ent Menber function shall implement the SDAI operation specified in 1ISO
10303-22 as described by 10.19.2, Add after current member.

voi d AddAfter Current Menber (<T>& anlten;

SDAI input/output

SDAI C++
Iterator receiver
Value anltem

7.6.6.1.13 Get value bound by iterator

The Get Val ueBound function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.12.8, Get value bound by iterator.

I nt eger Get Val ueBound();

115



I SO 10303-23:2000 (E) ©ISO

SDAI input/output

SDAI C++
Iterator receiver
Value return value

7.6.6.1.14 Test current member

TheTest Curr ent Menber function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.17.2, Test current member.

sdai Bool Test Current Menber () ;

SDAI input/output

SDAI C++
Iterator receiver
Result return value

7.7 Dictionary Classes

The following classes implement the EXPRESS ENTITYs and TYPE data types specified in ISO 10303-
22 as described by 6.3.

#i fdef SDAI _CPP_LATE_BI NDI NG

typedef String_var Express_id;
typedef String_var |Info_object_id;

7.7.1 Named_type

TheNaned_t ype class shall implement the SDAI entitanred_t y pe specified in ISO 10303-22 as
described by 6.4.10.

class Naned_type : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Named_type instances may be constructed only by member functions of
Session.

prot ect ed:
Named_t ype();
Naned_t ype(const Naned_type&);

public:

virtual TypeCode ptr Type() const = O;
Express_id nane_() const;

const Wiere_rule_ list_var where_rules () const;
const Schema_ptr parent_schenma_() const;
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static Naned_type_ptr _duplicate(Naned type ptr);
static Naned_type_ptr _narrow Object ptr);
static Naned_type ptr _nil();

private:
voi d nanme_(const Express_id&);
voi d where_rules_(const Were rule_ list_varg&);

voi d parent _schenma_(const Schema_ptr&);

7.7.2 Dictionary_instance

TheDi cti onary_i nst ance class shallimplement the base class for all C++ classes which represent
entity data types from the SDAI dictionary schema.

class Dictionary_instance : public DACbject_ SDAl {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of
Dictionary_instance instances.

prot ect ed:
Di ctionary_instance();
Di ctionary_instance(const Dictionary_instanceg&);

public:

static Dictionary_instance_ptr _duplicate(Dictionary_instance_ptr);
static Dictionary_instance_ptr _narrow( Object_ptr);

static Dictionary_instance_ptr _nil();

b
7.7.3 Schema_definition

TheSchena class shall implement the SDAIl entitghema_def i ni ti on specifiedin SO 10303-22
as described by 6.4.1.

class Schema : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the Schema
instances.

pr ot ect ed:
Schema() ;
Schema(const Schena&);

publi c:

const Express_id name_() const;

const Info_object_id identification_ () const;

const Entity set _var entities () const;

const Defined type set _var types () const;

const dobal _rule__set_var global _rules () const;

const External _schema__set var external _schemas_() const;
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static Schema_ptr _duplicate(Schenma_ptr);
static Schema_ptr _narrow Cbject_ptr);
static Schema_ptr _nil();

private:

voi d nanme_(const Express_id&);

void identification_(const Info_object id&);

void entities_(const Entity set _varg&);

void types_(const Defined type__set _var&);

void global _rules_(const dobal _rule__set_var&);

voi d external _schemas_(const External _schema__set var&);

7.7.3.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRESS TY schena_definition
shall be implemented by the following C++ member functions.

7.7.3.1.1 NType

TheNTy pe function shall return the handle to the type and entity in the schema for the Named_type with
the name ypeNane.

public:
const Naned_type_ptr NType(const char* typeNane) const;

Output

This function shall return thisarmred_t ype handle for theé ypeNane in the receiver. Otherwise the
function shall return a null handle.

Possible error indicators

sdai TY_NDEF /1 Type undefi ned

sdai FN_NAVL /'l Function not inplenented
sdai SY_ERR /1 Underlying systemerror
Origin

Convenience function

7.7.3.1.2 Isvalid datatype

Thel sVal i dDat aType function shall determine if all types specified ypeSet are defined in the
receiver.

sdai Bool IsValidDataType(const Entity type set ptr& typeSet) const;

Output

This function shall return TRUE if all types specifiedtbypeSet are defined in the receiver. This
function shall return FALSE if one or more are not.
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Possible error indicators

sdai TY_NDEF /'l Type unknown
sdai SY_ERR /1 Underlying systemerror
Origin

Convenience function

7.7.3.1.3 Get complex entity definition

TheGet Conpl exEnt i ty function shall implement the SDAI operation specified in ISO 10303-22
as described by 10.9.1, Get complex entity definition.

const Entity ptr GetConplexEntity(const Entity |ist _var& typeSet) const;
s

SDAI input/output

SDAI C++
Types typeSet
Complex return value

7.7.4 Defined_type

TheDef i ned_t ype class shall implement the SDAI entitgf i ned_t ype specified in ISO 10303-
22 as described by 6.4.11.

class Defined type : public Naned_ type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Defined_type instances.

pr ot ect ed:
Defi ned_type();
Defi ned_type(const Defined_type&);

publi c:
virtual TypeCode ptr Type() const;
const Underlying type ptr domain_() const;

static Defined_type ptr _duplicate(Defined type ptr);
static Defined_type_ptr _narrow( Qbject_ptr);
static Defined_type_ptr _nil();

private:
voi d domai n_(const Underlying type ptré&);
s
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7.7.5 Entity_definition

TheEnt i t y class shallimplementthe SDAlentitgt i ty_def i ni ti onspecifiedin1SO 10303-22
as described by 6.4.12.

class Entity : public Naned_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the Entity

instances.
prot ect ed:
Entity();
Entity(const Entity&);
public:
virtual TypeCode ptr Type() const;
const Entity__list_var supertypes_() const;

sdai Bool conplex () const;

sdai Bool instantiable () const;

sdai Bool independent () const;

const Attribute_ _set _var attributes () const;

const Uni queness_rul e__set_var uni queness_rules () const;
const dobal _rule__set_var global _rules_ () const;

static Entity ptr _duplicate(Entity_ptr);
static Entity _ptr _narrow Object _ptr);
static Entity _ptr _nil();

private:

voi d supertypes_(const Entity_ |ist_var&);

voi d conpl ex_(sdai Bool);

voi d instantiabl e (sdai Bool);

voi d i ndependent (sdai Bool);

void attributes_(const Attribute_ _set _var&);

voi d uni queness_rul es_(const Uni queness_rule__set_varé&);
voi d gl obal _rules_(const global _rule__set _var&);

7.7.5.1 SDAI operation declarations

The SDAI operations specified in ISO 10303-22 for the EXPRES3 TYentity definition
shall be implemented by the following C++ member functions.

7.7.5.1.1 Isdomain equivalent with

Thel sDomai nEqui val ent Wt h function shall implement the SDAI operation specified in 1ISO
10303-22 as described by 10.9.4, Is domain equivalent with.

publi c:
sdai Bool | sDomai nEqui val ent Wth(const Entity definition_ptr& anEnt) const;
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SDAI input/output

SDAI C++

Type receiver
CompType ankEnt
Result return value

7.7.5.1.2 |Issubtype of

The | sSubt ypeO function shall implement the SDAI operation specified in 1ISO 10303-22 as
described by 10.9.2, Is subtype of.

sdai Bool |sSubtypeOf(const Entity definition_ptr& theEntity) const;

SDAI input/output

SDAI C++

Type receiver
CompType theEntity
Result return value

7.7.5.1.3 1s SDAI subtype of

Thel sSDAI Subt ypeO function shall implement the SDAI operation specified in ISO 10303-22 as
described by 10.9.3, Is SDAI subtype of. If the type defined by the receiver is an application entity and
the type defined byt heEntity is an application instance, this function shall return TRUE;
TY_SCHEMA shall not be indicated even though the types are not in the same schema.

sdai Bool |sSDAI SubtypeOf(const Entity definition_ptr& theEntity) const;
b

SDAI input/output

SDAI C++

Type receiver
CompType theEntity
Result return value

7.7.6 Attribute

TheAt tri but e class shall implement the SDAI entdy t ri but e specified in ISO 10303-22 as
described by 6.4.13.

class Attribute : public Dictionary_instance {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Attribute
instances.
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prot ect ed:
Attribute();
Attribute(const Attribute&);

publ i c:
Express_id nane_() const;
const Entity__list_var parent_entity ();

static Attribute_ptr _duplicate(Attribute_ptr);
static Attribute_ptr _narrow( Object_ptr);
static Attribute ptr _nil();

private:

voi d name_(const Express_id&);

void parent_entity (const Entity_list_var&);
3

7.7.7 Derived_attribute

TheDeri ved_attri but e class shallimplement the SDAl entitgr i ved_at t ri but e specified
in ISO 10303-22 as described by 6.4.14.

class Derived_ attribute : public Attribute {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Derived_attribute instances.

prot ect ed:
Derived_attribute();
Derived_attribute(const Derived_attributeg&);

public:

const Base_type ptr donmain_() const;

const Explicit_or_derived ptr redeclaring_() const;

static Derived_ attribute ptr _duplicate(Derived_ attribute ptr);
static Derived_ attribute_ptr _narrow( Object_ptr);

static Derived_ attribute ptr _nil();

private:

voi d redeclaring_ (Explicit_or_derived ptré&);
voi d domai n_(const Base_type_ptré&);

b
7.7.8 Explicit_attribute

The Explicit_attribute class shall implement the SDAI entigkplicit_attribute
specified in ISO 10303-22 as described by 6.4.15.

class Explicit_attribute : public Attribute {

friend class Session;
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NOTE - Session isafriend so that Session may construct and access the private members of the
Explicit_attribute instances.

pr ot ect ed:
Explicit_attribute();
Explicit_attribute(const Explicit_attribute&);

publi c:

const Base_type_ptr domain_() const;

const Explicit_attribute ptr redeclaring_() const;
sdai Bool optional _flag_() const;

static Explicit_attribute_ptr _duplicate(Explicit_attribute_ptr);
static Explicit_attribute_ptr _narrow Object_ptr);
static Explicit_attribute_ptr _nil();

private:

voi d domai n_(const Base_type ptré&);

void redeclaring_(const Explicit_attribute_ptr&);
voi d optional _flag_(sdai Bool);

1
7.7.9 Inverse attribute

Thel nver se_att ri but e class shallimplement the SDAIl entitgver se_at t ri but e specified
in ISO 10303-22 as described by 6.4.16.

class Inverse_attribute : public Attribute {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Inverse_attribute instances.

prot ect ed:
I nverse_attribute();
I nverse_attribute(const Inverse_attributeg&);

public:

const Entity_ptr domain_();

const Inverse_attribute_ptr redeclaring_() const;
const Explicit_attribute ptr inverted_ attr_ () const;
Integer mn_cardinality () const;

I nteger max_cardinality_ () const;

sdai Bool duplicates () const;

static Inverse_attribute_ptr _duplicate(lnverse_attribute ptr);
static Inverse_attribute_ptr _narrow( Object_ptr);
static Inverse_attribute _ptr _nil();

private:

voi d domai n_(const Entity ptr&);

voi d redeclaring_(const Inverse_attribute ptré&);
void inverted_attr_(const Explicit_attribute ptr&);
void mn_cardinality (Integer);
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void max_cardinality_(Integer);
voi d duplicates_(sdai Bool);

7.7.10 Uniqueness rule

TheUni queness_r ul eclass shallimplement the SDAI entityi queness_r ul e specified in ISO
10303-22 as described by 6.4.17.

class Uniqueness rule : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Uniqueness_rule instances.

pr ot ect ed:
Uni queness_rul e();
Uni queness_rul e(const Uni queness_rul e&);

publi c:

const Express_id | abel () const;

const Attribute_ list var attributes () const;
const Entity_ list_var parent_entity () const;

static Uniqueness_rule_ptr _duplicate(Uniqueness rule ptr);
static Uniqueness_rule_ptr _narrow Object_ptr);
static Uniqueness_rule_ptr _nil();

private:

voi d | abel _(const Express_id&);

void attributes_(const Attribute_list_var&);
void parent_entity (const Entity_list_var&);
s

7.7.11 Where rule

TheWher e_r ul e class shall implement the SDAI entithher e_r ul e specified in 1ISO 10303-22 as
described by 6.4.18.

class Where rule : public Dictionary_instance {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Where_rule
instances.

pr ot ect ed:
Where rul e();
Where rul e(const Wiere rul e&);

publi c:

Express_id | abel () const;
const Type_or _rule_var parent_item () const;
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static Where_rule_ptr _duplicate(Wiere_rule_ptr);
static Where_rule_ptr _narrow Cbject_ptr);
static Where_rule_ptr _nil();

private:

void | abel (const Express_id&);
void parent _item (const Type_or_rule varg&);

i
7.7.12 Enumeration_type

TheEnuner at i on_t ype class shall implement the SDAI entéguner at i on_t ype specified in
ISO 10303-22 as described by 6.4.28.

class Enuneration_type : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Enumeration_type instances.

pr ot ect ed:
Enuneration_type();
Enuneration_type(const Enuneration_type&);

publi c:
virtual TypeCode ptr Type() const;
const Express_id__list_var elenents () const;

static Enunmeration_type ptr _duplicate(Enunmeration_type ptr);
static Enuneration_type_ptr _narrow( Qbject_ptr);
static Enuneration_type_ptr _nil();

private:
void elenents_(const Express_id_list_varé&);

i
7.7.13 Select_type

TheSel ect _t ype class shall implement the SDAI entitgl ect _t ype specified in ISO 10303-22
as described by 6.4.29.

class Select_type : public Dictionary_instance {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Select_type
instances.

pr ot ect ed:
Sel ect _type();
Sel ect _type(const Sel ect_type&);
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publi c:
virtual TypeCode ptr Type() const;
const Naned_type__set var selections () const;

static Select type ptr _duplicate(Select_type ptr);
static Select _type ptr _narrow Qbject ptr);
static Select _type ptr _nil();

pr ot ect ed:
voi d sel ections_(const Named type_ set _var&);

b
7.7.14 Global rule

Thed obal _rul e class shall implement the SDAI ent@lyobal _r ul e specified in ISO 10303-22
as described by 6.4.19.

class G obal _rule : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the Global _rule
instances.

pr ot ect ed:
d obal _rule();
d obal _rul e(const G obal _rul e&);

publi c:

Express_id nane_() const;

const Entity set _var entities () const;

const Where rule_list_var where rules () const;
const Schema_ptr parent _schema_() const;

static dobal _rule_ptr _duplicate(dobal _rule_ptr);
static dobal _rule_ptr _narrow(Object_ptr);
static dobal _rule_ptr _nil();

private:
voi d nanme_(const Express_id&);
void entities_(const Entity_set_varg&);

voi d where_rul es_(const Wiere rule_list_varg&);
voi d parent _schenma_(const Schema_ptr&);

7.7.15 Simple type

TheSi npl e_t ype class shall implement the SDAI entityy npl e_t ype specified in ISO 10303-22
as described by 6.4.20.

class Sinple_type : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Simple_type instances.
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prot ect ed:

Si npl e_type();

Si npl e_type(const Sinple_type&);

publ i c:

static Sinple_type_ptr _duplicate(Sinple_type ptr);
static Sinmple_type_ptr _narrow( Object_ptr);

static Sinple_type ptr _nil();

virtual TypeCode ptr Type() const = O;

7.7.16 Number type

TheNunber _t ype class shall implement the SDAI entitynber _t ype specified in ISO 10303-22
as described by 6.4.21.

class Nunber_type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Number_type instances.

prot ect ed:
Nunber type();
Nunber type(const Nunber type&);

public:

static Nunmber _type_ptr _duplicate(Nunber _type ptr);
static Number _type_ptr _narrow( Object_ptr);

static Nunmber _type ptr _nil();

virtual TypeCode ptr Type() const;

7.7.17 Integer_type

Thel nt eger _t ype class shall implement the SDAI entityt eger _t ype specified in ISO 10303-
22 as described by 6.4.22.

class Integer_type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Integer_type instances.

prot ect ed:

I nteger _type();
I nt eger _type(const Integer_type&);
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publi c:

static Integer_type_ptr _duplicate(lnteger_type_ptr);
static Integer_type ptr _narrow Cbject ptr);

static Integer_type ptr _nil();

virtual TypeCode ptr Type() const;

7.7.18 Real _type

TheReal _t ype class shall implement the SDAI entitgal _t ype specified in ISO 10303-22 as
described by 6.4.23.

class Real type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the Real_type
instances.

pr ot ect ed:
Real _type();
Real type(const Real type&);

private:

voi d precision_(Integer);

publi c:

const Integer precision_() const;

static Real _type_ptr _duplicate(Real _type ptr);
static Real _type ptr _narrow( Cbject _ptr);
static Real _type_ptr _nil();

virtual TypeCode ptr Type() const;

7.7.19 String_type

TheSt ri ng_t ype class shall implement the SDAI ent#tyr i ng_t ype specified in ISO 10303-22
as described by 6.4.24.

class String_type : public Sinple_type {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the String_type
instances.

pr ot ect ed:

String_type();
String_type(const String type&);

publi c:

Integer width_() const;
sdai Bool fixed width () const;
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static String_type_ptr _duplicate(String_type ptr);
static String_type_ptr _narrow Object_ptr);
static String_type_ptr _nil();

private:
void width _(Integer);
void fixed_w dt h_(sdai Bool);

publi c:
virtual TypeCode ptr Type() const;

7.7.20 Binary_type

TheBi nar y_t ype class shall implement the SDAI entity nar y_t ype specified in ISO 10303-22
as described by 6.4.25.

class Binary type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Binary_type instances.

pr ot ect ed:

Bi nary_type();
Bi nary_type(const Binary_type&);

publi c:

Integer width_() const;

const sdai Bool fixed width () const;
virtual TypeCode ptr Type() const;

static Binary_type_ptr _duplicate(Binary_type ptr);
static Binary_type_ptr _narrow Object_ptr);

static Binary_type_ptr _nil();

private:

void width_(Integer);

void fixed_w dt h_(sdai Bool);
s

7.7.21 Logical type

ThelLogi cal _t ype class shallimplement the SDAI entitggi cal _t ype specified in ISO 10303-
22 as described by 6.4.26.

class Logical _type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Logical_typeinstances.
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pr ot ect ed:

Logi cal _type();

Logi cal _type(const Logical _type&);

publi c:

static Logical _type_ptr _duplicate(Logical _type_ptr);
static Logical _type_ptr _narrow( Qbject_ptr);

static Logical _type ptr _nil();

virtual TypeCode ptr Type() const;

7.7.22 Boolean_type

TheBool ean_t ype class shall implement the SDAI entitgol ean_t ype specified in ISO 10303-
22 as described by 6.4.27.

cl ass Bool ean_type : public Sinple_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Boolean_type instances.

pr ot ect ed:
Bool ean_type();
Bool ean_t ype(const Bool ean_type&);

publi c:

static Bool ean_type ptr _duplicate(Bool ean_type ptr);
static Bool ean_type_ptr _narrow( Qbject_ptr);

static Bool ean_type ptr _nil();

virtual TypeCode ptr Type() const;

7.7.23 Bound

TheBound class shall implement the SDAI entityund specified in ISO 10303-22 as described by
6.4.36.

class Bound : public Dictionary_instance {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Bound
instances.

pr ot ect ed:
Bound() ;
Bound(const Bound&);
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publi c:

static Bound_ptr _duplicate(Bound_ptr);
static Bound_ptr _narrow Cbject_ptr);
static Bound_ptr _nil();

virtual TypeCode ptr Type() const=0;

7.7.24 Population_dependent_bound

ThePopul ati on_dependent _bound class shall implement the SDAI entity
popul ati on_dependent _bound specified in ISO 10303-22 as described by 6.4.37.

cl ass Popul ati on_dependent _bound : public Bound {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Population_dependent_bound instances.

pr ot ect ed:
Popul ati on_dependent _bound() ;
Popul ati on_dependent _bound(const Popul ati on_dependent bound&);

publi c:
static Popul ati on_dependent bound _ptr
_dupl i cat e( Popul ati on_dependent bound _ptr);
static Popul ati on_dependent _bound_ptr _narrow Object _ptr);
static Popul ati on_dependent _bound_ptr _nil();

virtual TypeCode ptr Type() const;

7.7.25 Integer _bound

Thel nt eger _bound class shall implement the SDAI entityit eger _bound specified in 1ISO
10303-22 as described by 6.4.22.

class Integer_bound : public Bound {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Integer_bound instances.

prot ect ed:
I nt eger _bound();
I nt eger _bound(const | nteger_bound&);

public:

I nt eger bound_val ue_ () const;
virtual TypeCode ptr Type() const;
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static Integer_bound ptr _duplicate(lnteger_bound ptr);
static I nteger_bound_ptr _narrow Cbject_ptr);
static Integer_bound ptr _nil();

private:
voi d bound_val ue_( I nteger);

i
7.7.26 Aggregation_type

TheAggr egat i on_t ype class shall implement the SDAI entitggr egat i on_t ype specified in
ISO 10303-22 as described by 6.4.30.

cl ass Aggregation_type : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Aggregation_type instances.

pr ot ect ed:
Aggregation_type();
Aggregation_type(const Aggregation_type&);

publi c:

virtual TypeCode ptr Type() const = 0;

const Base_type ptr element_type () const;

static Aggregation_type ptr _duplicate(Aggregation_type ptr);
static Aggregation_type ptr _narrow Qbject _ptr);

static Aggregation_type ptr _nil();

private:
void el enent _type_(const Base type ptré&);

i
7.7.27 Variable size aggregation_type

TheVari abl e_si ze_aggr egat i on_t ype class shall implement the SDAI entity
vari abl e_si ze_aggregati on_t ype specified in ISO 10303-22 as described by 6.4.31.

class Variable_size aggregation_type : public Aggregation_type {
friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Variable size aggregation_type instances.

pr ot ect ed:

Vari abl e_si ze_aggregation_type();
Vari abl e_si ze_aggregation_type(const Variabl e_size_aggregati on_type&);
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publi c:

virtual TypeCode ptr Type() const;
Bound_ptr | ower_bound () const;
Bound_ptr upper_bound_() const;

static Variabl e_size_aggregati on_type_ptr

_duplicate(Variabl e _size aggregation_type ptr);
static Variabl e_size_aggregation_type ptr _narrow Cbject_ptr);
static Variabl e_size_aggregation_type_ptr _nil();

private:

voi d | ower _bound_(const Bound_ptr&);
voi d upper_bound_(const Bound_ptr&);

1.7.28 Set_type

The Set _t ype class shall implement the SDAI entiget _t ype specified in ISO 10303-22 as
described by 6.4.32.

class Set _type : public Variable_size aggregation_type {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Set_type
instances.

pr ot ect ed:

Set _type();

Set _type(const Set _type&);

publi c:

static Set_type_ptr _duplicate(Set _type ptr);
static Set _type_ ptr _narrow Qbject _ptr);
static Set_type_ptr _nil();

virtual TypeCode ptr Type() const;

71.7.29 Bag type

The Bag_t ype class shall implement the SDAI entibag_t ype specified in 1ISO 10303-22 as
described by 6.4.33.

cl ass Bag_type : public Variable_size aggregation_type {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Bag_type
instances.

pr ot ect ed:

Bag_type();
Bag_type(const Bag_type&);
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publi c:

static Bag_type_ptr _duplicate(Bag_type_ptr);
static Bag type_ptr _narrow Qbject ptr);
static Bag type_ptr _nil();

virtual TypeCode ptr Type() const;

7.7.30 List_type

ThelLi st _t ype class shall implement the SDAI entity st _t ype specified in ISO 10303-22 as
described by 6.4.34

class List_type : public Variable_size aggregation_type {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the List_type
instances.

pr ot ect ed:
Li st_type();
Li st _type(const List_type&);

publi c:
virtual TypeCode ptr Type() const;
sdai Bool unique_flag () const;

static List_type_ptr _duplicate(List_type ptr);
static List_type ptr _narrow( Cbject _ptr);
static List_type ptr _nil();

private:
voi d uni que_f | ag_(sdai Bool ) ;

7.7.31 Array_type

TheAr r ay_t ype class shall implement the SDAI enti#yr ay_t ype specified in ISO 10303-22 as
described by 6.4.35.

class Array_type : public Aggregation_type {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Array_type
instances.

pr ot ect ed:

Array_type();
Array_type(const Array type&);

publi c:

virtual TypeCode ptr Type() const;
Bound_ptr | ower_index () const
Bound_ptr upper_index_() const;
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sdai Bool unique _flag () const;
sdai Bool optional flag_ () const;

static Array_type_ptr _duplicate(Array_type_ptr);
static Array_type_ptr _narrow Object ptr);
static Array type ptr _nil();

private:

voi d | ower _i ndex_(const Bound_ptr&);
voi d upper _i ndex_(const Bound_ptr&);
voi d uni que_fl ag_(Bool);

voi d optional _flag_(Bool);

i
7.7.32 Underlying_type

TheUnder | yi ng_t ype class shallimplement the SDAIl entitgyder | yi ng_t ype specifiedin ISO
10303-22 as described by 6.3.3.

class Underlying_type : public Dictionary_instance, public Select {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Underlying_type instances.

pr ot ect ed:

Under |l yi ng_type();

Under | yi ng_t ype(const Underlying type ptré&);
Under |l yi ng_type(const Sinple type ptré&);
Under | yi ng_t ype(const Aggregation_type ptr&);
Under | yi ng_t ype(const Defined type ptr&);
Under | yi ng_t ype(const Constructed_type ptr&);

operator Sinple_type ptr();
operator Aggregation_type ptr();
operator Defined_type ptr();
operator Constructed type ptr();

Under |l yi ng_type ptr& operator=(Sinple_type ptré&);
Under | yi ng_type ptr& operator=(Aggregation_type ptr&);
Under | yi ng_type_ptr& operator=(Defined type ptr&);
Under | yi ng_type ptr& operator=(Constructed_type ptr&);

public:

operator const Sinple_type ptr() const;
operator const Aggregation_type ptr() const;
operator const Defined_type ptr() const;
operator const Constructed type ptr() const;

private:

sdai Logi cal _Sinple_ type() const;

sdai Logi cal _Aggregation_type() const;
sdai Logi cal _Defined _type() const;
sdai Logi cal _Constructed_type() const;
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publi c:

static Underlying_type_ptr _duplicate(Underlying type ptr);
static Underlying_ type ptr _narrow Object _ptr);

static Underlying_type_ptr _nil();

/1 Underlying type nenber functions

/1 Sinple_type, Aggregation_type, Defined_ type
TypeCode_ptr Type() const;

/'l Aggregation_type
const Base_type ptr element_type () const;

/1 Defined_type
const Underlying type ptr domain_() const;

7.7.33 Base type

TheBase_t ype class shall implement the SDAI entltase_t ype specified in ISO 10303-22 as
described by 6.3.1

class Base_type : public Dictionary_instance, public Select {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Base_type
instances.

prot ect ed:

Base_type();

Base_type(const Base_type_ptr&)
Base_type(const Sinple_type ptr&)
Base_type(const Aggregation_type ptré&)
Base_type(const Nanmed_type ptré&)

operator Sinple_type ptr();
oper at or Aggregation_type_ptr();
operat or Nanmed_type _ptr();

Base _type ptré& operator=(Sinple_type ptr&
Base type ptr& operator=(Aggregation_type_ptré&)
Base_type ptr& operator=(Naned_type_ptr&)

public:

operator const Sinple_type ptr() const;
operat or const Aggregation_type ptr() const;
operat or const Nanmed_type ptr() const;

private:

sdai Logi cal _Sinple_type() const;

sdai Logi cal _Aggregation_type() const;
sdai Logi cal _Nanmed_type() const;

public:

static Base_type_ptr _duplicate(Base_type_ptr);
static Base_type_ptr _narrow( Object_ptr);
static Base_type ptr _nil();
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/1 Underlying type nenber functions

/1 Sinple_type, Aggregation_type, Named_type
TypeCode_ptr Type() const;

/1 Aggregation_type
const Base_type ptr element_type () const;

/1 Named_type
Express_id nane_() const;

const Where rule_list_var where rules () const;
const Schema_ptr parent _schema_() const;
s

7.7.34 Constructed_type

TheConst r uct ed_t ype class shall implement the SDAI entitgnst r uct ed_t ype specified in
ISO 10303-22 as described by 6.3.2.

class Constructed type : public Dictionary_instance, public Select {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Constructed _type instances.

prot ect ed:

Constructed_type();

Constructed_type(const Constructed_type ptr&);
Constructed_type(const Enuneration_type ptr&);
Constructed_type(const Select_type ptré&);

operator Enuneration_type ptr();
operator Select _type ptr();

Constructed_type_ptré& operator=(Enuneration_type_ptr&);
Constructed_type_ptré& operator=(Sel ect _type ptré&);

public:
operat or const Enuneration_type ptr() const;
operator const Sel ect_type_ptr() const;

private:
sdai Logi cal _Enuneration_type() const;
sdai Logi cal _Sel ect _type() const;

public:

static Constructed_type_ptr _duplicate(Constructed_type ptr);
static Constructed_type_ptr _narrow Cbject_ptr);

static Constructed_type_ptr _nil();

/1 Underlying type nenber functions

// Enuneration_type, Select_type
TypeCode_ptr Type() const;
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/1 Enuneration_type
const Express_id__list_var elenents () const;

/'l Select_type
const Naned_type_ _set var selections () const;

i
7.7.35 Interface specification

Thel nterface_spec class shall implement the SDAI entitynt er f ace_speci fi cati on
specified in ISO 10303-22 as described by 6.4.2.

class Interface _spec : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Interface_spec instances.

prot ect ed:
I nterface_spec();
I nterface_spec(const Interface_spec&);

public:

Express_id current_schena_id () const;

const Explicit_item set_var explicit_itens_() const;
const Inplicit_item set _var inplicit_itens_() const;

static Interface_spec_ptr _duplicate(lnterface_spec_type ptr);
static Interface_spec_ptr _narrow Qbject _ptr);
static Interface_spec_type ptr _nil();

private:

voi d current_schema_id_(const Express_idé&);

void explicit_itenms_(const Explicit_item set_varg&);
void inplicit_itenms_(const Inplicit_item set_varg&);

1
7.7.36 Interfaced item

Thel nt er f aced_i t emclass shallimplement the SDAI entiityt er f aced_i t emspecifiedin ISO
10303-22 as described by 6.4.3.

class Interfaced_item : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Interfaced_item instances.

pr ot ect ed:

Interfaced_ item();
Interfaced_item(const Interfaced itemg);
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publi c:

static Interfaced_itemptr _duplicate(lnterfaced_itemptr);
static Interfaced_itemptr _narrow Object_ptr);

static Interfaced_itemptr _nil();

const Express_id foreign_schema () const;
private:
voi d foreign_schema_(const Express_id&);

s
7.7.37 Explicit_item_id

TheExplicit_item. dclassshallimplementthe SDAIentéypl i cit_item i dspecifiedin
ISO 10303-22 as described by 6.4.4.

class Explicit_itemid : public Interfaced_item ({

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Explicit_item _id instances.

prot ect ed:
Explicit_item.id();
Explicit_itemid(const Explicit_item.id&);

public:

static Explicit_item.id ptr _duplicate(Explicit_itemid ptr);
static Explicit_item.id ptr _narrow Cbject _ptr);

static Explicit_itemid ptr _nil();

const Naned_type_ptr local _definition_() const;
const Express_id original _id () const;

private:

voi d | ocal _definition_(const Naned type ptré&);
void original _id (const Express_id&);

b

7.7.38 Used_item

TheUsed_i t emclass shall implement the SDAI entifged_i t emspecified in ISO @303-22 as
described by 6.4.5.

class Used item : public Explicit_itemid {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the Used_item
instances.

pr ot ect ed:

Used iten();
Used iten(const Used iten®);
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publi c:

static Used_itemptr _duplicate(Used_itemptr);
static Used_itemptr _narrow Cbject_ptr);
static Used_itemptr _nil();

H

7.7.39 Referenced item

TheRef er enced_i t emclass shall implement the SDAI entitgf er enced_i t emspecified in ISO
10303-22 as described by 6.4.6.

class Referenced_item : public Explicit_itemid {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Referenced item instances.

pr ot ect ed:
Ref erenced_item();
Ref erenced_i tem(const Referenced_ itenm®);

publi c:

static Referenced_itemptr _duplicate(Referenced_itemptr);
static Referenced_itemptr _narrow( Object_ptr);

static Referenced_itemptr _nil();

s
7.7.40 Implicit_item_id

Thel nplicit_item. dclass shallimplementthe SDAI entitgpl i cit _i t em_ i d specifiedin
ISO 10303-22 as described by 6.4.7.

class Inplicit_itemid : public Interfaced_item ({

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Implicit_item instances.

pr ot ect ed:
Inmplicit_itemid();
Inplicit_itemid(const Inplicit_item.id&);

private:

void local _definition_(const Type_or rule ptré&);
publi c:

const Type_or _rule_ptr local _definition_ () const;

static Inplicit_itemid_ptr _duplicate(lnplicit_itemid_ptr);
static Inplicit_itemid_ptr _narrow Qbject_ptr);

static Inplicit_itemid_ptr _nil();

H
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7.7.41 External_schema

TheExt er nal _schenmaclass shallimplement the SDAI entityt er nal _schenma specifiedin ISO
10303-22 as described by 6.4.8.

class External _schema : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
External_schemainstances.

prot ect ed:
Ext ernal _schema();
Ext ernal _schema(const External _schenma&);

public:

Express_id nane_() const;

const Schema_ptr native_schenma_() const;

const Domai n_equi val ent _type__set _var for_types () const;

static External _schena_ptr _duplicate(External _schema_ptr);
static External _schena_ptr _narrow( Object_ptr);
static External _schenma_ptr _nil();

private:

voi d name_(const Express_id&);

voi d native_schena_(const Schema_ptr&);

voi d for_types_(const Domai n_equi val ent _type__set_var&);

1
7.7.42 Domain_equivalent_type

TheDomai n_equi val ent _t ype class shall implement the SDAI entity
domai n_equi val ent _t ype specified in ISO 10303-22 as described by 6.4.9.

cl ass Domai n_equi valent _type : public Dictionary_instance {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Domain_equivaent_type instances.

prot ect ed:
Donai n_equi val ent _type();
Donai n_equi val ent _type(const Donai n_equi val ent _type&);

public:

const Express_id external type_id () const;
const Naned_type_ptr native_type () const;
const External _scherma_ptr owner_() const;
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private:

void external _type id_(const Express_id&);
void native_type (const Nanmed_type ptré&);
voi d owner _(const External _schema_ptr&);

i
7.7.43 Type or_rule

TheType_or _rul e class shallimplement the SDAI entitype_or _r ul e specified in ISO 10303-
22 as described by 6.3.4.

class Type_or_rule : public Dictionary_instance, public Sel ect {

friend class Session;

NOTE - Session is afriend so that Session may construct and access the private members of the
Type_or_rule instances.

prot ect ed:

Type_or _rule();

Type_or _rul e(const Type_or _rule ptré&);
Type_or _rul e(const Naned_type ptré&);
Type_or _rul e(const d obal _rule ptré&);

oper at or Named_type();
operator G obal _rule();

Type_or _rule_ptré& operator=(Nanmed_type ptr&);
Type_or _rule_ptr& operator=(d obal _rule_ptré&);

public:
operat or const Nanmed_type_ptr() const;
operator const dobal _rule_ptr() const;

private:
sdai Logi cal _Nanmed_type() const;
sdai Logi cal _d obal _rule() const;

publ i c:

static Type_or_rule_ptr _duplicate(Type_or_rule_ptr);
static Type_or_rule_ptr _narrow OQbject _ptr);

static Type_or_rule_ptr _nil();

/1 Underlying type nenber functions

/1 Nanmed_type, d obal type

Express_id nane_() const;

const Wiere_rule_ |ist_var where_rules () const;
const Schema_ptr parent_schema_() const;

/1 Nanmed_type
TypeCode_ptr Type() const;

/1l dobal _rule
const Entity__set_var entities_ () const;

s
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7.7.44 Explicit_or_derived

TheExplicit_or_derived class shall implement the SDAI entiéxplicit_or_derived
specified in ISO 10303-22 as described by 6.3.5.

class Explicit_or_derived : public Dictionary_instance, public Select {

friend class Session;

NOTE - Session isafriend so that Session may construct and access the private members of the
Explicit_or_derived instances.

prot ect ed:

Explicit_or_derived();

Explicit_or_derived(const Explicit_or_derived ptré&)
Explicit_or_derived(const Explicit_attribute ptr&)
Explicit_or_derived(const Derived attribute_ptré&)

operator Explicit_attribute_ptr();
operator Derived_ attribute_ptr();

Explicit_or_derived ptr& operator=(Explicit_attribute_ptré&)
Explicit_or_derived_ptr& operator=(Derived_attribute ptr&)

public:
operator const Explicit_attribute_ptr() const;
operator const Derived_ attribute_ptr() const;

private:
sdai Logi cal _Explicit_attribute() const;
sdai Logi cal _Derived_attribute() const;

public:

static Explicit_or_derived_ptr _duplicate(Explicit_or_derived ptr);
static Explicit_or_derived_ptr _narrow( Object_ptr);

static Explicit_or_derived_ptr _nil();

// Underlying type nenber functions

/'l Explicit_attribute, Derived_ attribute
const Base_type_ptr donmain_() const;

/'l Explicit_attribute
const Explicit_attribute ptr Explicit_attribute__redeclaring_() const;
Bool optional _flag () const;

/1l Derived_ attribute
const Explicit_or_derived ptr Derived_ attribute_redeclaring () const;

s

}; /1 End SDAI Nanespace
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8 Conformance levels

8.1 Conformance level features
There are two conformance levels for this binding:

Unless otherwise specifically stated, conformance level 1 includes every feature described in this part
of ISO 10303 with the exception of:

— the C++ class sdaiLOGICAL (see 5.3.1.3),
— the C++ class sdaiBOOL (see 5.3.1.4),
— the C++ class String (see 5.3.1.5),
— the C++ classes for ENUMERATIONS (see 5.3.3),
— the C++ classes “Select_ " (see 5.3.4.2);
— the sdaiCreate macro (see 5.3.9.2);
— the EXISTS functions (see 5.4);
— the “sdai” aggregates (see 7.6.1, 7.6.2, 7.6.3);
— the Session::DeleteAggr function (see 7.1.2.1.6);
— the class Aggregate_instance (see 7.6.1);
— member functions within entity data types for derived attributes (see 7.5.5);
— and the iterator class (see 7.6.6).
Conformance level 2 includes every feature described in this part of ISO 10303.

These conformance levels are independent of the implementation levels which are specified in ISO
10303-22 as described by clause 13.

8.2 Header files

All header files defined in this part of ISO 10303 shall have the .hxx suffix. One header file, named
<SdaiEnv.hxx>, shall contain all schema-independent definitions and declarations in conformance level
1 of this binding. One header file, named <Sdai2Env.hxx>, shall contain all schema-independent
definitions and declarations in conformance level 2 of this binding. The #include compiler directive shall
be used to make the contents of the header file available.
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The declarations for conformance level 1 for each application schema shall be placed in one header file.
The name of the header file shall be the concatenation of “Sdai_" and the name of the schema, all lower
case. The declarations for conformance level 2 for each application schema shall be placed in one header
file. The name of the header file shall be the concatenation of “Sdai2_" and the name of the schema, all
lower case. The schema header file shall contain its C++ languaages pace declaration.

8.3 Indexing of aggregates

Every indexed aggregate of objects in the conformance level 1 of this binding shall begin at index zero.
Every indexed aggregate of objects in the conformance level 2 of this binding shall correspond to the
indexing described in its EXPRESS aggregate. If any aggregate is addressed with an index value that is
out of range, then the behaviour is not defined in this part of ISO 10303.
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Annex A
(normative)

I nfor mation object registration

To provide for unambiguous identification of an information object in an open system, the object
identifier

{ iso standard 10303 part(23) version (0) }

is assigned to this part of ISO 10303. The meaning of this value is defined in ISO/IEC 8824-1, and is
described in ISO 10303-1.
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Annex B
(informative)

Concept of operations

B.1 Background

While 1ISO/TC184/SC4 has been developing and adopting standards for the representation of product
data, the Object Management Group (OMG) has been developing and deploying the Common Object
Request Broker Architecture (CORBA) standards in support of distributed object technology. To this end
OMG has adopted an Interface Definition Language (IDL), with a degree of support from the ISO. IDL

is the language used to describe interfaces that client objects call and object implementations provide.
There are two motivations for the specification of a mapping of EXPRESS/SDAI to IDL: the
dissemination of programming language bindings and the availability of distributed object systems and
object services to support the sharing of EXPRESS-based product data. Although the mapping has a
direct impact on ISO 10303-26, it also has a significant impact indirectly on this part of ISO 10303.

IDL is programming language-independent. The OMG has already adopted programming language
bindings from IDL to C, Smalltalk, and C++. [1] Cobol and Java language bindings are currently under
development. SDAI is also programming language independent, and it must be bound to a programming
language to be implementable. A binding of IDL to SDAI makes it possible to obtain new programming
language bindings as they become available from OMG. An IDL binding to SDAI also opens up the
sharing of product data to the benefits of distributed technology. With such a binding it becomes possible

to construct product data sharing systems whose components span processes, organizations and even
companies. Moreover, the OMG provides building blocks of functionality called object services. With

an IDL binding to the SDAI it becomes possible to use these libraries of standard services for the
component-wise construction of product data sharing systems.

One of the ramifications of an IDL binding to SDAI is that a language binding developed for STEP may
not agree in syntax with the respective programming language binding to IDL. This has a chilling effect
on users, who can be expected to wait and see which standard prevails, delaying the acceptance of both
standards. Early versions of this part of ISO 10303 were developed independently of the OMG work.
This version of this part of ISO 10303, however, is a departure from those earlier versions in that it
presents a C++ language binding that is compatible with the OMG C++ language binding to IDL.
Moreover, this binding is designed to be compatible with the OMG Persistent Object Service (POS) so
that it is possible to reuse this service to implement persistent application instances.

ISO 10303-26 contains three sections: a mapping of EXPRESS/SDAI data types to IDL; a mapping of
the SDAI session schema, population schema, and dictionary schema to IDL for non-CORBA-based
implementations; and a mapping of the SDAI session schema, population schema, and dictionary schema
to IDL for CORBA-based implementations. The session, population and dictionary schemas described
in this part of ISO 10303 are the result of applying the mapping specified in ISO 10303-26 as described
in clause 7 to the SDAI schemas and then applying the IDL-C++ mapping to the result. The mapping
specified in ISO 10303-26 as described in clause 8 is not related to this part of ISO 10303.
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B.2 Influence of IDL on thispart of | SO 10303

ISO 10303-26 has influenced this part of 130803 in two ways: this binding consists of two
conformance levels, and this binding has adopted a number of concepts from the IDL-C++ binding. The
two conformance levels in this binding reflect the relationship of this binding to the IDL binding.
Conformance level 1 consists of the transitive mapping from EXPRESS/SDAI to IDL (according to the
IDL binding) to C++ (according to the IDL-C++ binding). This conformance level is meant to be a
semantically complete C++ interface to SDAI and to be implementable using standard IDL-C++ software
tools. Conformance level 2 is a specialization of conformance level 1. In addition to all of conformance
level 1, it contains a number of convenience classes intended to relieve the application client of the
burden of implementing some of the EXPRESS/SDAI semantics from the primitive building blocks of
conformance level 1. An application that uses conformance level 1 can be executed on conformance level
2 implementation; and a conformance level 2 implementation can be built on top of a conformance level
1 implementation.

The data types in conformance level 1 are generally simple and fundamental. EXPBEE3\L,
BOOLEAN, andENUVERATI ONtypes are all represented by Gariuns. EXPRESSSELECT, STRI NG,

NUMBER, and Bl NARY types are represented by C++ classes with basic functionality. Conformance level

2 types incorporate moreorvenience functionality. EXPRESEO0GE CAL, BOOLEAN, and
ENUMERATI ON types are represented by C++ classes that can be automatically constructed from the
corresponding level #1 data type. EXPREERECT, STRI NG, NUMBER, andBl NARY types are C++

classes derived from the corresponding level 1 classes. In level 2, operators and member functions are
used to represent EXPRESS semantics in a more natural way. Level 1 types are used as the parameters
and return values for all functions in this binding. The automatic conversion functions and the subclass
relationship make it possible for the user to pass arguments or receive return values transparently with
level 1 as well as with level 2 instances.

In conformance level 1 aggregates are represented by C++ classes. These classes implement only the
operations needed to manipulate sequences of instances that are accessed by the bracket ([]) operator
with indexing beginning at zero. Although the name of the aggregate contains the EXPRESS aggregate
type, these classes do not implement behaviours associated with each type of aggregate. In this sense
they are similar to aggregates exchanged in an ISO 10303-21 physical file. The aggregate classes are
typed, in that there is a distinct class for each combination of aggregate type and underlying data type.
Itis possible (but not required) to implement these classes with C++ templates. The inheritance hierarchy
for aggregate classes has been kept shallow in order to simplify implementations.

In conformance level 2 aggregates are represented by C++ classes which can be automatically
constructed from the corrresponding level 1 aggregate class. These classes are distinguished from level
1 classes by having “__sdai” in the class hame. These classes implement all the aggregate operations
described in ISO 10303-22, and the indexing of in the class corresponds with the indexing of the
corresponding EXPRESS aggregate. Unlike level 1, these level 2 classes have a common supertype,
Aggregate_instance.

There are no iterators in conformance level 1. Iteration is accomplished by means of the bracket operator.

Iterators are non-persistent classes in conformance level 2. Each iterator is typed according to its
underlying data type.
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B.3 IDL-C++ concepts

Conformance level 1 of this binding specifies an interface based on OMG’s IDL C++ Language Mapping
Specification. Although this part of ISO 10303 is a stand-alone document, it may be possible for the
implementor to obtain insights into the specification by referring to that document.

In OMG's IDL-C++ binding, objects are accessed only by means of object references. Object references
are treated as opaque handles to the objects. Objects may not be accessed by any other means -- including
an instance of the object class, a derived class of the object class, or a pointer (*) or reference (&) to the
object class. Following the IDL-C++ binding, there are two types of object references for each object
class. For example, each EXPRESS ENTITY will consist of an object class A with two types of object
referenceA _ptr andA _var. The handles are essentially pointers to the objects and are expected to
provide the services normally provided by pointers. Ahgt r reference is similar in semantics to the

C++ pointerA*, except tha®_pt r need not support the following operations: conversionotod* ,

arithmetic operations, relational operations (such as less than, greater than, equal to). Operations are
invoked on object references with the arrdws{) operator.

As with C++ pointers, a number of implicit widening (casting up) operations are supported among object
references. Thept r object references support the same implicit widening operations as C++ pointers.
For example, if ENTITY b is a subtype of ENTITY a, the following implicit widening operations are
supportedB _ptr toA ptr andB _ptr toCbj ect _ptr (Objectis the root of the class hierarchy in

this binding). The var object references need not support implicit widening-- rather wideningaof

object references is accomplished explicitly using tthepl i cat e method (which is a static method

of each object class). In fact, implicit widening (as well as assignment) betwaertypes shall cause

a compile-time error. Moreover, this binding supports some implicit widening between reference types:
specifically, if ENTITY b is a subtype of ENTITY a, then a conforming implementation supports the
implicit widening ofB_var to A ptr and ofB_var toCbj ect _ptr.

As with C++ pointers it is possible to perform narrowing (casting down) on an object reference.
Narrowing in this binding entails the same dangers as the casting down of C++ pointers. It is only
meaningful to narrow an object reference that has been previously widened; and narrowing is permitted
on object references only where a cast down would make sense on the respective C++ pointers.
Narrowing is accomplished by a static member functiomr r ow, which is contained in every object

class. The function takes @hj ect _ptr (to which any type of object reference can be implicitly
widened), and it returns an object referengat { ) of the type of its containing class if the narrowing

is legal. Otherwise, it returns a nil object reference. Each object class has its own static member function,
_ni |, which returns a nil object referencept r ) of that type.

This binding prescribes no “implementation-oriented” strategy for memory management. Nevertheless,
there are occasions when the SDAI implementation needs to allocate (and, potentially, de-allocate)
resources for an object or an instance. Following the IDL-C++ binding, this part of ISO 10303 defines
the “application-oriented” concept of tlieelease” of resources. When an object reference (or other
instance that uses resources) is released, the implementation is assured that thi#l calléonger

access those resources. An object can be released explicitly by means of the release function (which takes
anCbj ect _ptr as its argument). In addition, an instance withvar handle is released when the

_var handle goes out of scope. Finally, a level 1 aggregate is capable of implicitly releasing its
resources -- if its release flag is set to YES upon construction. This is the essential difference between
the_ptr and_var handles. Use of thept r handle means the caller takes all responsibility for the
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resources of the object; use of thear handle means that the implementation takes all responsibility

for the resources of the object. Even with thear, however, there is no obligation on the
implementation to de-allocate resources; the only obligation is on the caller -- not to attempt to access
an object that has been released.

The use of factories is another concept that appears in this part of ISO 10303, based upon an idea from
IDL. A factory is an object whose role is to create instances of objects of a particular type. This concept
has already been partially endorsed in the session objects of ISO 10303-22. Session objects are owned
by higher level session objects. Each SDAI-model is owned by a repository, each schema instance is
owned by repositoryeach repository is owned by a sessiFor session objects, each owning object
plays the role of a factory. For example, a model is created by the repository object. This binding also
includes the following explicit factory classes: DAObjectFactory and <T>Factory, where <T> is the
name for each application entity type in the schema. Clients can instantiate zero, one or more instances
of each factory. Factories are instantiated by invoking an operation on the appropriate FactoryFinder
class. In this binding the ModelContents class supports the DAObjectFactoryFinder functionality, which
provides the individual <T>Factories.

B.4 Influence of POSon thispart of SO 10303

The inheritance hierarchy of classes in this binding has been influenced by the interfaces to the Persistent
Object Service (POS). There are two mativations for this influence. In a CORBA implementation it is
important to make provision for the efficient handling of the large volume of fine-grained application
objects in a typical product model. In a nhon-CORBA implementation it may be possible to use
commercial-&f-the-shelf POS libraries to implement the persistence oflyst data in an SDAI
implementation. For these reasons the classes used to represent application data and dictionary data have
been designed to be compliant with POS requirements. The inheritance hierarchy of this binding is
shown in figure B.1.

B.4.1 Object

Both SDAI and IDL distinguish between primitive data types and object types. Objects have an identity
and are referenced by object identifiers which make the object itself shareable. Both SDAI and CORBA
have the notion of a common supertype for all objects. In SDAI the common supertype is the
entity_instance; in CORBA, it is found in the language bindings to IDL. For example, in the IDL-C++
binding the class Object is the ancestor of all object classes. SDAI specifies operations that apply to
entity_instance; however, it is not patted to add operations to the IDL-C++ class, Object. In this
binding the operations on entity_instance are applied to its immediate subtypes, Sessionlinstance and
DAObiject.

B.4.2 Sessionlnstance and DAODbject

The two immediate subtypes of Object are Sessioninstance and DAObject. The motivation for this
specialization is that SessionInstance is the ancestor of all classes that need not be implemented as fine-
grained application objects, and DAODbject will support classes that may be implemented using the OMG
Persistent Object Service (POS). With respect to SDAI, Sessionlnstance collects the entities from the
SDAI session and population schemas, and DAODbject collects the entities from the SDAI dictionary
schema and from all application schemas.
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Object (Entity_instance)

S

DAObjectFactory

DAObject

Session_instance

SDAI_DAObject

Session Model Repository

Application_instance Dictionary_instance

FigureB.1 - Inheritance hierarchy

B.4.3 Sessionlnstance

Sessioninstance is the base class of Session, Repository, Schemalnstance, Model and ModelContents.
These are all coarse-grained objects which, in a distributed object system, benefit from location
transparency. Operations on these objects tend to be complex and infrequent.

B.4.4 ModelContents

In a distributed object (CORBA-based) implementation, the ModelContents class stands between the
Sessionlnstances and DAODbjects as a special intermediate class. It can be moved from site to site, and
it is capable of localizing application data. It has a somewhat lesser role in this binding; however, it is
structured so that it is compatible with the ModelContents of a CORBA-based implementation.

B.4.5 PID and PID_SDAI

Each Model_contents instance is referenced by an opaque handle, which is an instance of the class
PID_SDAI. This class encapsulates the implementation of the persistent identified so that the interface
can be implementation independent. The PID_SDAI class inherits from the PID class. The PID class is
the base class for all persistent identifier classes; it stores enough information to locate the Repository
which owns the persistent object which it references. It also implements a getPIDString() operation,
which returns the string representation of itself (or its derived classes). The PID_SDAI class also has a
Modelid attribute, which contains the string version of the persistent identifier of the cluster of data
which comprises its Model_contents object.
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B.4.6 DAObject and DAODject_SDAI

The DAObject class is the class that first captures behaviours required of fine-grained persistent objects
in this binding. The DAODbject class is borrowed from the POS, so its interface has been fixed. As a
result, this binding contains the DAObject_SDAI class, which is an immediate base class of DAObject.
The DAODbject_SDAI class collects all the behaviours required of entity_instances. Itis the common base
class of bothAppl i cati on_i nst ances andDi cti onary_i nst ances.

B.4.7 Application_instance and application_instance factory

The Appl i cation_i nst ance class, defined in ISO 10303-22 agpl i cati on_i nst ance,

collects the behaviours common to all SDAI application data instances. Instances of application data,
as defined, for example, in STEP application protocols, are, in a sense, descendants of this class.
However, itis expected that application data will be managed in persistent data stores whose capabilities
may have limitations. One limitation may be that persistent classes do not support operations. The goal
is to implemenfppl i cati on_i nst ance (and its operations) as an ancestor of the application data
classes and, at the same time, permit the use of persistent data stores that do not support operations. This
isaccomplished by makirppl i cat i on_i nst ance a“conceptual” ancestor of the application data
classes. Each schema-specifidbdel contents object contains an attribute of type

App_i nst _<schema_nane>Fact ory. This class contains a create operation for each entity type

in <schema_name>. The create operation returAphi cat i on_i nst ance_pt r . Ineffect, these
operations make it possible to widen a handle to an application date instance to a handle of type
Application_instance. After the widening is performed, the Application_instance operations may be
performed on the instance. In order to maintain this flexibility within implementations, application data
classes are not permitted to have operations in this binding.

B.4.8 PID_DA

Instances of DAObject possess persistent identifiers. This binding defines the class PID_DA to
encapsulate the persistent identifier for a DAObject instance. PID_DA is aderived class of PID. PID_DA
adds the attribute oid, which is the string representation of the persistent identifier of the DAObiject in
the SDAI persistent store.

B.5 Scenarios

The following scenarios are included in order to illustrate the client application’s view of salient SDAI
functions. The POS view is included to illustrate how this binding might be implemented using POS
services.

/1l create nodel Repository_ptr repo;
String_var nodel Nane, schenaNane;

Model _ptr nodptr = repo->creat eModel (nodel Nane, schenmaNane) ;
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/'l access application data

Model _ptr m = repo. get Model (nmodel Nane) ;

Model contents_schemanane_ptr nt = (Mdel _contents_schenanane_ptr)
m >Content s();

/1 get instances
Model contents_instances nti = nt->lnstances();

/1 get folder of Points
DAChj ect __set daos = nt->Point_get _extents();

/1 get entity extents for popul ated fol ders
Entity extent set ees = nt->Popul ated fol ders();

/'l use persistent object identifier

Model _ptr m = repo. get Model (nmodel Nane) ;

Model _contents_schemanane_ptr nt = (Mdel _contents_schenanane_ptr)
m >Content s();

/'l get persistent object identifier for application instance
Point _ptr pp;
PI D DA ptr pidda = ntc->get_object_pid(pp);

/1 get an application instance fromits persistent object identifier
DAChj ect _ptr dao = nt->l ookup(pi dda);

/'l create an application instance
/1 using the sdai Create nmacro in conformance | evel #2
Model contents_ptr snh;

Point_ptr pp = sdai Create(smh, (), (Point));

/1l Note: the macro accepts a list of class nanes in order to
/1 support the construction of conpex instances

/1 using create entity instance
smh->CreateEntitylnstance(“Point”); // early binding
Entity ptr pe; // Entity for type Point
smh->CreateEntitylnstance(pe); // late binding

// using a factory

DAObjectFactory_ptr point_factory = mc->find_factory(“Point”);
Point_ptr pt = point_factory->create();

mc->AddInstance(pt);
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